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Volume V, Memoir No. 1. 

THE FAUNA OF THE THOPITES-LIMESTONE 

OF BYANS. 

(boiMCTIONS MADE BY THE GEOLOGICAL SUBVEY OP INDIA DUBING I'EB YEABS 

1899 AND 1900.) 

BY 

CAUL DIENER, Pa.D., 

Pbofessob of Pala!ontolooy at the University op Vienna. 

INTRODUCTION^. 

The first discoveries of ooplialopoda of upjier Triassic age in Byans wore made 
by C. L. Griosbach in a grey limestone near Kalapani in the ujipcr valley of the 
Kali river, whore the north-eastern corner of Kumaon borders upon Nepal and 
Tibet. The credit of the correct interpretation of those fossils is, however, due to 
E. von Mojsisovics. Among the materials collected by Gricsbaoh in the limestone 
of Kalapani and erroneously conskhnod as “ Lias,” he Avas able to distinguish a small 
number of forms, which seemed to be most nearly allied to species of the Alpine 
SubbuUatua-hvxh of the upper carnio stage.* This interin-etation was aoeeiited by 
C. L. Griosbach, who, in a letter published in the “ Anzeiger ” of the Kais. Akademie 
der Wissensohaften (1892, p. 174), stated that the limestone of Kalapani, formerly 
termed by him “ Lias,” occurred in a mountain region extremely disturbed, Clio 
tectonic features of ivhich liad probably not been coiTectly understood. 

A full descjription of the meagre fauna of the Tropitcs-limoslone of Kalapani 
has been given by E. v. Mojsisovics in the third volume of this scries. The fossils 
were, unfortunately, too badly preserved to allow of a specific determination, but the 
carnio typo of the fauna showed itself so clearly in spite of the great defici<4noy efj;he 
material, that E. v. Mojsisovics did not hesitate in correlating this horizon of the 
Himalayas with the Alpine zone of Tropites aubbullatua. 

1 r. Moj§ii09%esa VorUoafige Bemerkungon u«ber die CephRlopodeiifauaeii der lliio^laya-Triae. Sitzgebir. 
Xaie. Akademie der WisBonsch. Wien matli. nat. Klaa^e, Bd. CT. 1 Abth. Mai 1902. 
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The following forms have l)een described by E. v. Mojsisovics : — 

t 

1. Joviiennov.J^ (‘Z aff. J. Sd$neHSu Mojs. 

• 2. „ ej'. ihcut Mojs. 

$4 Tropites Kalapanieut nov. tp, 

4. „ nov-J', ef. acutangulo Moj». 

{>• II f’ ef>fu»ohullatiy Mojs. 

<■>, II f‘ ind. rf. diicoLullato Moja. 

• 7. „ nov./. ind. 

8. Eutomoef.ran f. ind. ef. tandlingenee Hauer. 

9. Sagenitet /. ind. cf, inmnu Moju. 

](). Trachperrai nov. f. ind. . 

I'lie gonus Tropitea is tin; one most numerously represented in the liniestone of 
Kalapani which has therefore been named the Tropites-lirnostone. This namchaving 
beini generally acciapted in Indian literature, I retain it, although there arc some 
strong reasons in favour of discarding it. 

Jiquivalents of tlui zone of Trojntea mhbullalm were not found in the sections 
closely examined by C. I,, (iriesbach and myself in 1&92. Therefore it seenuHl 
most desirable that the fossiliferous localities in Byans should be revisited, and 
that larger collections of fossils should be made in the so-ealled Tropites-lime- 
stono. During tlui siimTn<'r of 18139, F. H. Smith spent two months on geological 
work in Hyans, following the divergent valleys of the upper Kali and Kuti Yangti 
rivers, conlining his attention chiefly to the rooks of Mesozoic age. His work was 
continued by the late Dr. A. von Krallt in the summer of 1900. Ujjon the rich 
Vnatcrial gathered by those two olliccrs of the Geological Survey of India the follow- 
ing descriptions of tho fauna of the Tropites-limcstonc ar(i based. 

As to the sections in Byans, Avhort! this i]nxx)rtant and very interesting horizon is 
developed, tho sequence of beds seems as yet not to have been satisfactorily established. 
Grieshaeh, in his account of the geology of tho central Himdlayas (Memoirs, 
Geological Siirvey of India, Vol. XXIII, p. 189), lays special stress on tho difficulty 
of survc'y work in the Triassic region of Byans, where all the sections are so intensely 
crushed and disturbed that an exact determination of tlio single horizons, which 
lithologically resemble each other most closely, becomes almost an impossibility. Of 
the results of tho survey work done by F. H. Smith (1899) and A. v. Kratft (1900) 
notliing but very short notes have been published in tho General Report of the 
Gcblogical Survey of India (1899-1900, p. 4)4, 1900-01, p. 20). From those notes we 
only learn that tho Q'riassio series of Byans differs considerably from that of Johar, 
Painkhanda and Spiti, the beds between tho lower Trias and tho Tropites-lirnostone 
being reduced to 250 feet of grey limestone corresponding to the muschelkalk, 
the ladinic stage and tho Daonolla beds of the Bambanag and Shalshal cliff 
sccUcnia. . 

It is* to the kindness of Mr. T. H. Holland, Director of the Geological Survey 
of India, that 1 owe the original diaries of F. H. Smith and A. von Krafft, contain* 
mg summaries ofr their observations in Byans. From those summaries the follow- 
ing valuable information has been extracted for tho present memoir. 
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I will fitst quote the following passages from Smith’s diary : — 

“ My. work was ohioily on a broad band of Mesozoio rocks, which traverse.Byan8, 
running from the Kalapani country in tlie south-east in a north-westerly direction 
up the Kuti-Jolinkd valley. This band may bo broadly described as a synclinal 
fcdd complicated by fold and thrust-faults, crushed amongst the massive Palaeozoics. 
To the north-west it is almost a simple synclinal, and an excellent normal section is 
seen at Kuti from the Permian up to the upper Jurassic, but to the south-east the 
band gradually expands and the simple fold becomes more and more obliterated by 
faults until in the hills round Kalapani the section is complicated out of all recog- 
nition by recurrent thrust-faults. 

“The following is n gii'neralized section of the roots found in Byans, with their 
maximum thicknesses and approximate ages, in descending ordei* : — 


^ ^ Upper 

tfi \ 

^ ) 

Lowef 


f Upper 
|) 

^ j Jliddle 
V Low(m- 
Permian 
Cn rboniftirmis 



{ 



Ft. 

1. Black Spiti shales 

. 600 

2. Ferru^iuoas oolitic beds 

. 20 

3. Dark slialy clays 

30 

4. Massive grey limestone 

200 

S. Dark limesfjOne and sbaly clayH 

. 700 

(5. ^'lagjry limestone with sbaly partings 

. 350 

7. Reddish limestone and shales • 

. 250 

8. Oroeuieh black shales witli sandy bands . 

.1,000 

9. Bluc-grey limestone .... 

. 2.50 

10. Chocolate limestone, shaly at base . 

. l.')0 

11. Black Productus pbalcs 

. 200 


] 2. Massive white quartzite 


“ The colours mentioned refer to ihos(! exhibited on wcatluTod surfaces. The 
limest OIK'S are invariably bluc-gr(?y of various .shades when broktm. 

“ Lower Trias (10). The permian Productus .shales pass Uj) by interstratifica- 
tion into compact chocolate-coloured limestones. 1 could not find anj’’ fossils in the 
jiassago beds, and in the Kalapani district tlus chocolate lime, stone contains very f(iw 
fossils. But near Kuti and Joliuka a band of T) I'liet of sandy nick ajipcars at the 
base of the limestone and this band and the neighbouring beds become rich in 
cephalopoda. 

“ Middle Trias (.9). Tlie chocolate limestone pa.ss(!s up sonw'wbat abruptly 
into blue-grey massive limestones, the basal beds of which, tw'o or three feet in 
thickness, arc often composed entirely of broken crinoid stems. About HO feet 
from the base there is a thin bod full of mnschclkalk braehiopoda, woll soou near 
Kalapani. Above this, but in an uncei'tain position duo to the faulting of the rooks, 
a zone of musohelkalk ccpbalojioda is found at Joliuka. The division biftween 
middle and upper Trias is not very definite, fossils of both ages appearing to occur 
near the top of band 9. 

“ Upper Trias. Topmost beds of band 9. Ten feet from ttfe top of the blue- 
grey limestone there is a zone some three feet in thickness, full of ceplialopods of 
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the upper Trias type. This zone is found everywhere near the top of the blue-grey 
limestqpu and it is the most prolific bed throughout the whole sequence. 

“ Band 8. The blue-grey b'mestone passes up through a few feet of shaly lime- 
stone into a great thickness of black splintery shales, which W’eather a greenish colour. 
They are practically unfossiliferous at Kalapani, but near Euti they contain 
minute ammonites and remains of Orihoceraa, preserved in ochreous material. 

Band 7. At the top of th(^ black shales sandy calcareous bands appear, passing 
into vciy finely bedded red limestone tile«, wlii eh are intercalated with dark shales. 
Rar(‘ fossils (JDaonella) are found in bands 7 and 6. 

“ Bandt 6 and 5, The red limestone beds pass up gradually into a great thick- 
ness of grey limestones with shaly and flaggy beds. Tliis series, which is over 1,000 
feet in thickness, forma bold and inaceeasible cliffs, wherever it occurs. The greater 
pai-t is unfossiliferous, but here and there on waterwom surfaces sections of bivalves 
and cej[ihalopfKl8 arc seen, but these ar<! rarely extrieablo. 

“ The verj' massive limestone (4) forming the top of baud 5 appears to belong 
to the .Turassio.” 

It is tho topmost bed of band 9 in Smith’s section, which has yielded tho rich 
fauna of the Tropites-limestone. It is important to remark that according to Smith’s 
notes all tin; fossils have been collected in a single horizon of throe feet in thick- 
ness only. This horizon is stated to be the richest in organic; remains throughout 
the w'holc Triassic sequence and to be widely distributed throughout the district. 

, Smith’s notes are 8up])lcmentcd by the following remarks, which I copy from 
A. von Krafft’s diary 

“ TIic country visited in May 1000 lies to the north of the Kali and Kuti Yangti 
rivem. No comph'to normal section of Trias has been met with. Great strati- 
gra])hical interest is, however, connected with the uj)per Triassic beds, distinguished 
by ri cephalopod-lx'aring horizon, the Tropites-limestone of Kalapani ‘ of former 
I’ccords,’ which in no part of the Himalayas is known to l)o so well represented as 
in Byaus. 

“The Triassic .series is as follows : — 

fi. Scries of liriiestones not examined in detail. 

5. Sliali'H with ammonilos (Halorito beds?), 

4, Grey limestone of great tbiekuesu. 

* 3. Tliiek black stales. 

2, Grey limestone mass, 200 to 250 feet, the topmost beds rieb in Tropites, etc, 

1. Choeoliifo'coloured limesloiie ; lower Trias. 

“ The chocolate limestones (1) contain badly preservtid fossils. They most likely 
r(!))rt!senl the Otoceras beds only. The grey limestone is unfossiliferous in the 
lowest beds, which probably are of lower Triassic (Subrobustus beds Dicnor) and of 
lower muschclkalk age. About fifty feet above the chocolate limestone (1) a band 
• with badly preserved cephalopoda of upper musobelkalk age {Gymnitet Jollyanm 
Oppel, etc.) ha 8 'been traced. Immediately below this rare brachiopoda occur 
(boiizon of Spiriferina Stracheyi Bittnor). It is remark.able that the muschclkalk 
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is very indifferent and only traceable wiih difEloulty in Ryans, at least tliis is the 
case near Kalapani and Tcra Gddh. 

“Above the bed with musohelkalk cephalopoda no fossils could be observed 
up to the tliree or four topmost beds of tl»e blue-grey limestone with the Tropites 
fauna. The unfossiliferous limestones between the cephalopod- bearing horizon 
of the musohelkalk and the Tropites-limestono must represent the entire ladiuic 
and lower carnie stages of Europe, as no break in the stratigraphioal sequence can 
possibly be assumed. 

“ The Tropites-limcstone has yielded many and very well preserved ammonites 
at Kalapani, Tera Gadh, Lilinthi, N. of Nali and N.-W. of Kuti. Paheontologically 
this fauna is very remarkable. The genus Tropites being very common and 
Tropites mbimllatns occurring among other species, the fauna, nuist be nearly alhod 
in age to that of thtj Subbull atus-beds of the Salzkammergut. But together with 
these upper carnie types forms occur, which bear a strong resemblance to 8})(‘cit!s 
known from the limestone of the Sonimcraukogel near llallstatt, considered by 
E. V. Mojsisovics to be of noric age. No explanation of this fad. can b(? attempted 
so far. 

“ The shales (3) contain remains of Arcestea, Very few fossils hav(; been 
found in the tojimost b(id8 of band 4. They resemble forms, which in Spiti occur 
in beds corresponding to the ‘ Hauer itos ’ beds (Dieiior) of the Bainbanag section. 
The shales (5) have only been observed in one section near Kala])ani, wlniro they 
are strongly crushed. Traces of ammonites aro present, but cannot be determined. 
These slialcs are probably equivalents of the llalorites beds. 

“ Too much snow and lack of timo as well »is great distuvbanecw of the bods 
account for my being unable to say anything definite about the higher Triaasic and 
Jurassic beds.” 

Tliis shows that A. von Krafft did not overlook the remarkable mixture, of two 
different oleme.nts in the fauna of the Trointes-limestone. 

As has been said above, the material for the present memoir consists of the 
fossils colh'cted in the Trojiites-limestonc of Kalapani, Tera Gadh, lalinthi, 
Nihal, Kuti and other places in Byans by F. H. Smith and A. von Krafft. Before 
entering into a description of the species and into a full discussion of tlieir geolo- 
gical bearing, I may be allowed to make a few itiraarks on the metlnxl of (iheir 
determination. 

The successful determination of these ftrssils is ohielly due to the opj)ortunity I had 
in Vienna of comparing tliem with the beautiful materials from the Triassic llallstatt 
beds, which belong to the collections of tlie K. K, Geologische Bcielisanstalt. These 
collections contain an overwhelming majority of the tjqje-spccimcns of the magni- 
ficently iBustrated memoirs of E. v. Mojsisovics, the standard work* on ^Hpine 
Triassic cephalojuda, I soonfound out that I was unable to arrive at a satisfactory 
determination of numerous species (especially of the gemus Tropitca) with the 
assistance of the platens only, without having the type-specimens themselves 
available for comparison. I am deeply grateful therefore to Dr. E. Tietze, Director 
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of the K. K. GeoIogLscho ReichsanstaK, for the unrestricted use of the Hallstatt 
colh’ctien. 

The i'act that the entire material of the Hallstatt beds was described by a single 
author, K. von Mojsisovics, was of extreme value to me, as it nas thus concentrated 
in onti place. Of course, I endcavourenl to consult the publications of other authors 
on the sul)joet of u]>per Triaasic faunae, but I soon saw that I could not rely on them. 
I was, indeed, diwippointed to find that m Gemmellaro’s recent monograph on the 
upper Triassic oephalopoda of Sicily (.Tuly 1U04) the types arc represented in a 
manner wdiioii defies every attempt to realise their true shape. 

My wish to comi)are the fauna of the Tropites* limestone of Byans with that 
of the Tropites Ix'ds of North Am(-‘rica proved not to bo realisable, Perriu-Srmth not 
having issued his long-promised memoir until now (December 1904). 


DESCRIPTION OF FOSSILS. 

Class; BRACHIOPODA. 

RiiYXOdONKLLA ANGitLiKiiONS Bittner. I'l, XVIJ, fig. 11. 

^ l^hifnchoueUa anguUfronx liittiier, l)raoliio[)odeti dei Hlpincn Trias, Abhanillirngon K, K. 

lUit lmanKi,, XIV, p* 214,. Taf. VII I, figs. 

'i'liis i> the only rejnescniativc of the bracluopodu in the Tropites-limestone 
of Hyans, wJiicli can be safely identified with a species from the Alpine Trias. 
There are two specimens iu A. von KralTt’s collection from Lilinthi, both of 
which agree very closely with Bittner’s figures and descriptions of Ithynchonella 
angulifrom. 

llh. anguli/ro})8 belongs to a. giviiip of forms of which Bh. dilntata Suoss. 
(Brachioppd(‘n d<'r llallstaltcr Sehichton, Donkschr. ICais Akademie der Wis.sen8ch., 
math. iiat. Klasse, IX, 185J5, j). 29) is the prototype. The very short, small and 
erook(‘d beak and the absence of ribs arc good charaetors of this species, whereas 
theJ)roadly-cxpanded sinus is extremely variable in its shape and development. 

The two spocimbns from the Ilimdlayas are most nearly allied to the variety 
from the Rotiihelstcin, w'hich has been illustrated by Bittner on PI. VIII, fig. 25. 
They are broad and provided w'ith a fiat sinus, wdiich does not reach into the visceral 
region of the valve. The front lino is not perfectly symmetrical and exhibits three 
small pli(Mitio>is, to which, however, no distinct folds correspond in tlie tongue of the 
simts'.*’ 

My specimens belong to the variety with quadrangular outlines. The lateral 
j)arts unite with the front in sharp angles. 'I'his feature is considered by 
Bittner to he a *charactcr of distinction between Bhynchonella angtiliffotis and 
Bh. dilatata. 
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In its dimensions my type-specimen agrees almost perfectly with tuc example 
from the Poctholstein figured by Rittner. fits measurements are as follows 


Entire length of the shell 
Length of the dorsal valye 
Entire breadth of the shell 
Thickness of both valves 


. 15 mu). • 


. U 
• 16 
. 9 


»» 

tf 


To this specimen my second example is considerably inferior in thioknoss, but 
is still more broadly expanded. * 

In the Alpine Trias the group of Hhynchonella dilalato seems to be charac- 
terized by a rather wide stratigrapliical distribiitiuii. Speciinuns of the *'typical 
jBA. dilatota and of Rh. angulifrons have been quoted by Hiltner Ixdb fnmi the 
cariiic. and noric llallstaii lim(!stones of the Salzkainnicrgut. In the zone of 
Tropites mhbuUattts of tlie handling they are very common. * 


Class : GASTEROPODA. 4 


Loxonuma sp. ind. PI. XVll, fig. 0. 

Ga8tcroi>oda are execodingly rare in the collections from the Trojwies lijnestone 
of Byans. Only t wo specimens of turretod shells are known to me. One of them 
is a fragmentary tmsi. The second is more complete and has its slielly suhstanct! 
partly presorvod. But the apex has boon broken off and the ap«!rtur(! is not aceos- 
sible to examination, being rilled ui> with a tough matrix, wliich resisted all my 
attempts to remove it. 

Among the numerous types of gastoroiuxla from tlie Triassio Hallstatt laxls, 
illustrated by Kokon (Die Gastropoden dor Trias um Hallstatt, Ahhandl. K. K. 
Geologische Reichsanst, Bd. XVII, 1897) it is the genus fjoxotiemn riiill., h) 
which this specimen is most closely allieA. I shall, of course, not venture to 
enter upon the question, whether the Triassio species referred to Loxonema ought 
or ought not to bo excluded from the group of L. sinuoaum, winch must bo considered 
as tho prototype of the genus. I only wish to state that among the species 
referred to Zoxonema by Koken some exhibit a greater affinity to my Hirndlayau 
specimon than any of the Triassio gastciropoda from tho JllarmoJata, Hallstatt 
and Esino limestones. It recalls especially L.fttacum Koken (I. c., p. 95, PI. XV, 
fig. 8) in its small size, in its flatly-arched whorls and deep sutures, and in the 
nearly smooth surface of its upper whorls. 

The surface of the last whorl is provided with shell. Tho shell is covered 
with numerous longitudinal strim of unequal strength, which do not* consist of 
a series of interrupted grooves, but form continuous spiral lines. Ho traces of lines 
of growth have been noticed. ^ 

The absence of any transverse plications in the whorls next to the apical 
region precludes an identification with the genus Heteroooamia Koken. 
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No measurements can l)e given on account of the fragmentary character of my 
specimen. Nor is the latter sufficiently well preserved to admit of specific deter- 
mination. 

The specimen here described comes from the Tropites-limestone of Elalapani. 

Class: UMELUBRANCHIATA. 

9 

IIalobia cf. FASCIOBRA Bittner. PL XVII, figs. 9, 10. 

1^99. JOaluhia fuicigera Bittner, Trine Braohiopodn and LamollibranoliiaU, HimaUjun Foiiils, 
Ftilwontologm Indioa, ler. XV» VoL Ft. 2> p. 4f6, PL Vll, fig. 15. 

S|)ccimens of Halohia; from the group of H. rugosa occur in the Tropites-lime- 
stonc of Byans, but have been found in fragments only. I have succeeded in freeing 
from the rock only a small number of types suitable for further inquiiy and for 
illustration. 

The majority of my specimens agree very closely with Halohia fascigera 
Bittner from the lower layers of the so-called Daonella beds in the Bambanag 
section. TIkj specinum illustrated in fig. 9 is a good example of this type. It 
exhibits tin; oharacteristio bundle-shaped arrangement of tbo middle ribs, which 
has bec'n described by Bittner. This complicated division of the ribs occurs in the 
vicinity of the umbo. Tbe ribs are more or less markedly undulating throughout 
their wboh! extent. In the specimen just described the ribs are a little less coarse 
than in Bittner’s type-specimen of Halohia fascigera, although considerably more so 
than in 11. rvgom. From E. rugosa all my specimens differ not only by the 
distinctly ril)bcd umbonal region, noticed by Bittner, but also by their tlattenod 
sliay)C. Asia tbe majority of congeneric forms the deep intercostal furrows and not 
th(' ribs ar<* tb(< principal dements of sculpture, whereas in H. rugosa the ribs are 
not llatteried but acute, as b.as been remarked by E. v. Mojsisovics. 

In tbe. bllndlo-]il^(^ arrangement of the middle ribs this group of Himalayan 
Halohia} resembles TLalohia Suessi E. v. Mojsisovics (ITcber die triadisehen 
relccypodei,i Oattung(m Daonella und HaloMa, Abhandig. K. K. Geologische 
Heiebsaust., Vol. VIJ, p. 2G, Taf. V, fig. 12, l.S). This species is, however, 
(listinguisluul by straight ribs, which are not at all undulating. 

,ln my sp(!eimen, illustrated in fig. 91, a marked concentric angle in the ribs 
bctwe(Mi the umbonaf and the pollial portions of the shell docs not exist, and the 
wrinkling of growth is only faintly developed. There arc, however, other types of 
this gr<mp of llnlohur in the Himalayan collection, in which those two characters 
tin; very distinctly marked. 

A character in which the figured specimen does not entirely agree with 
BittTrr-r’s H. fascigera is tbe shape of the anterior oar. Tliis is wide, and separated 
from the adjacent shell by a very sharp furrow, hut is nearly smooth and exhibits 
but indistinctly the division into a low and narrow outer and a strongly elovated, 
wide inner portion, as is tbo case in Bittner’s type-specimens. Nor is it affoctod by 
the coarse umbonal sculpture. 
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Associated with this foi*m there occurs au isolated specimen ol in 

which tho ear is poriVctly smooth and is m<?re distinctly separated from the visceral 
portion of tho valve than in Bittner’s typo-specinions of IL Jnseigem. There is, 
however, no division of tlio ear into two rop^ions of dUlonuit hoiijlit, l)ut the ear is 
p»!rfec(ly level. On tho fdhor hand, the shape and sculpture of this sfrecimt'ii agree, 
exactly with those of the typieul llalobia fasdgevn. The vihhing is rather coarse. 
Tho timhonal region of the valve is fairly high and laigularly inllated, t he jnarginal 
part, however, is almost perfectly Mat. To tho boundary of the two regions a .sharp 
angle in tin; direction of tin' middle rilis eorresiionds, iihicli is (lansed hy the 
interruption of gi'owth. 'I’lie (ameentric* wrinkles of growth art' especially well 
marked in tho vicinity of the mnho. 

This specimen, refu'osentod hy a left valve. Inis been illuslvalt'd in tig. 10. 
T (H)iisider it, provisionally, as a varit'tyof Tlaiohia fanogt ra Our kiiowledgt* of tin' 
group is still too limited to burden jiala'oiitological nomenclature with ihe introduc- 
tion of nevv spocillc names for such insnllieieutlx iireserved material, ^ly speci- 
mens, ho\vev(*r, pi'ovtt tlnit the group of Ilalo/iM rtigoxit is ratln'r widt'ly disLii- 
Imted in the upper Trias of I ho Himalayas. 

Haloiua ef. coNfATA lliltmir. 

ISUU. Uahthid vomdta lilttiier, Trisia Hraohiojtoila liiiil 1iii,inoIlil>ran»]iia1:v. HiiM.'iiiiyHU Fossils, V'.iL 111, 
Pt. ii, l^ihpoiitolnjjiii Intlit'ji, per. XV, [>. 415, 1*1. V il, lio;. 11^. 

.//(tis/oftirt 6'o»/rt^a has been included hy Bittner, as is well known, among tlwi 
most cliaracieristic sjiecios of the group of Jf.rngofiii from the upper 'I’riassie. reeks of 
the llimalajas. Among the col lections of h'. If. Smith from ihe Tropites-limostonn 
of Nihal thero are three fragmentary speciimms of a flulohUu which I should hesi- 
tate to separati! from K. comata. Their slndls are iiovered with very numerous 
and tliin aente ribs, us in H. rtigom, Imi reaching neari'r to the umlio. 'I’lie 
undulating eharaeter of the ribs is hut indistinctly marki'd. 

With Bittner’s tyiie-siiem’meii my examples agree, in the ahsenee of any mai-ked 
eoneentric angle in the ribs, between the umhonal and pallial parts of th<! slicll. 
Concentric wrinkles of growth are less distimjtly dev('lo])c<l than in 71, riigonti. 

, The anterior oar has not been preserved in any of iiiy specimens. '^I'heir poor 
state of preservation renders them unfit for illustration. , 


AvicifiiA sp. ind. aff. A. Topan.k Bittner. PI. XVII, tig. 7. 

The genus Aricnla appears to occur in some (juantily in the Triassie 'IVopites- 
limo.stono of Kalapani. In A. v. Kralft’s collect, ions then! are seviiral left valves of 
AvicuUn, in a rather imperfect state of preservation. HVo spceinicns ’are Tl^ired 
on account of their aflinity to Alpine species. 

Tho specimen illustrated in tig. 7 is a cast, with remnants of the shoil adlicring 
in tho vicinity of the anterior wing. The posterior part of the valve has been partly 
broken off. 
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This specimen agrees very closely in dimensions, outlines and general cluuracters 
U’ith Avicula Tofana Bittner ( Lamoilibranchiaton der alpinen Trias, I. Theil. 
Revision dcr Lamellibranehiaten von St. Cassian, Abliandl. K. K. Geolog. Beiobsanst., 
Bd. XVIII, p. 71, Taf. VIII, fig. 9, 10, 11). This species is distinguished from the 
congeneric forms of the St. Cassian strata by its considerable height, which is equal 
to the length of the valve and even slightly surpasses that of the hinge-line. This 
character is very well developed in the Ilimdlayan specimen. The valve is flatly 
arched. The wings arc not marked off sharply from the visceral portion of the shell. 
There is no sinus in the posterior wing. 

The (ixumples from the Pachycardia bods of thti Seiser Alpe, which have been 
identiliod witli A. Tofana- by Broili (Palmontographioi, Vol. L, 1903, p. 166, Taf. 
XVII, tig. 20), arc more* strongly vaulted than Bittner’s type-specimen and my 
Himdlayan shell. The specimen figured by Broili is still higher and in this obaracter 
ayjprouohes the extreme type of the genus Avicula Koheni v. Woehrmann (Zeitschr. 
I)<'.utsch. Geolog. Ges. 1892, Taf. VIII, fig. 9, p. 176). The antero-postcrior axis 
is consequently Ljss oblique than in the Himalayan species. 

Although my specimen is too incomplete to justify an identification with A. 
Toftmoc, its close affinity to this Aljiine species is not without interest. 


Avicula sp. ind. aff. A. caudata Stoppini. PI. XVIJ, fig. 8. 

The soitond representative of the genus Avicula in the Tropites-limcstone of 
Kalapani, which exhibits a close affinity to an Alpine species, is the oast of a left 
valve, entirely devoid of shell though otherwise tolerably well preserved. Its 
hinge-aiijiaratus is not accessible to observation. 

This specimen is characterised by its strongly oblique shape and, in this respect, 
riicalls A. caudata Stopp. from the Esino limestone. It is most nearly related to 
the specimen figured by Bittniw on PI. VI 11, fig. 18, of his revision of the St. 
Cassian lamellibranchiata (.Abhandl. K. K. Geol. Iloichsanst., Bd. XVIII). From 
the tyjMi-sjiecimen of A. caudata illnstrahid by Stop{«uii (Palaiontologic Lombardo, 
Jisre ptic, Ptitrifications d’Esiiio, PI. XVIII, fig. 18, 19) it differs by its moderately 
elevated visceral region, whereas the examples from the Triassic limestone of 
Esino are thick and fetrongly vaulted. The posterior wing is but slightly sinuated. 

Avicula dccipiena Salomon (Gteologische uud Palmontologische Studien fiber 
dio Maimolata, Palmontographica, XLII, 1896, p. 152, Taf. IV, fig. 36-39) is also 
very closely allied to my Himdlayau specimen, although none of the right valves 
figured by Salomon attain its size. Bittner considers this species to he identioal 
withn. caudata. In this opinion he is supported by Broili (Falseontographioa, 
V<»]. L, p. 105) , who figured a few specimens from the Pachycardia beds of the 
Seiser Alpe. They are, however, far inferior in size to my Himalayan speoimen, 
which agrees more*closely with the above-mentioned example desoribed and figured 
■by Bittner. 



BELEMNITIDiE. 


II 


As I have not succeeded in making the hinge apparatus visible in any of my 
peoi mens, they cannot be definitely proved to belong tc^ tJhe genus Avicvl^. I do not 
think, however, that their relegation to that genus will be seriously questioned. The 
only other genus, which might betaken into consideration, is Oervillia. But among 
the Triassio types of this genus there are none, which in external characters approach 
my Indian examples as closely as the two above*quotod species of Avicula. 


Class : CEPHALOPODA. 
Order: BIBllANCHIATA. 


Family : hKLKMNinhM. 

Genus: aiRAcriTES Guembcl. 

Atractites of. BLiiiPTTCUS Mojsisovics. PI. XVII r, fig. 4. 

\S7h Aulacoeera^ tlHpHeum, E« v. Mojf*iHoy!oB. Ueber das BclemuitidongPHcliIeobt Anhimeeran .lahrh. 

K. K. UeoL Rf^iohsanst. XXT, p. 65, Taf'. II, fig. 9. 

1902. Atractilei elliptieuM, K. v. MojiisoTict. Die Cephalopoden der Hallstiittcr Kalke, Abhamll, K. K. 

Geo. Reichsanst. VI 1» Supplomentbaud, p. lOO, Taf. XV, fig. 5. * 

This species is represented by a single phragraocoue, agreeing very closely 
with the type-specimen from the Triassic Hallstatt beds of the Tlontliolstein. Its 
transverse section is of strongly elliptical outlines, the angle of divergence along 
the ventral and dorsal parts being considerably less acute than along the lateral 
parts. Septa close to each other, forming fiat saddles across the dorsal and ventral 
sides and corresponding lobes across the flanks. 

Siphuncle standing very close to the ventral margin and strongly inflated 
in the intcrseptal spaces in such manner as to recall a string of pearls. This 
inflated character of the siphuncle in the intcrseptal spaces is con.sidercd as a good 
specific feature of distinction by E. v. Mojsisovics. 

The only point in which my Himalayan specimen does not agree exactly tfith 
the European type, is the distance of the septa near the apex of the phragmocone. 
In the Alpine typo-specimen figured by E. v. Mojsisovics this distance decreases 
more rapidly in proportion to the ventro-dorsal diameter of the septa than in the 
Indian form. Otherwise 1 should not be able to separate the two specifically. 

The length of the phragmocone as far as preserved is 66 mnv Tp^his 
length a ventro-dorsal diameter of 44 mm. and a lateral diameter of. 34 mm. 
correspond. The distance of the two last air-ohamhers is 8 mm. 

Angle of divergence 20® along the ventro-dorsal, 17® along the lateral parts, of 
the phragmocone. 

0 2 
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Fragments of the shell adhering to the phragmoconc are entirely Bmooth, 
thus proving that it belqngs tp the genus Atraotitea, not to Aulacoceraa. 

Atractitea giyanteua Gemmollaro (1 eefalopodi del Trias superiore della regione 
occideiitale dela Sicillia, I'alenno, 1904» p. 303, Taf. XXVI, fig. 15) from the 
upptT Triassio grey limestone of Castronuovo and Santo Stefano Quisquina in 
Sicily seems to he very closely alli«*d to this species. The phragmocone of 
Gemmellaro’s type and tliatof the preseid specimen are of the same length, 66 mm., 
but a larger ]K>rt ion of the apical region is missing in the former. This phragmocone 
is ))rovi(iod with an elliptical transverse section measuring 61 mm. along its ventro- 
dorsal and ‘12 mm. along its lateral diameter. The distance of the two last 
air-ohamhers is 9 inm. The chief differenoe probably consists in the smaller 
ventro-dt)r8iil Jingle of divergence, which is only 18-^° in A. giganteua. I feel, 
however, considerable uncertainty as to -whethe.r this insignificant difference should 
really he rcgard«;d as of spuciiic im[)ortanec. Tlie propriety of admitting A, 
gigantena as a now .species is, indeed, questionable, and its specific claims will be 
tlie subject of justifiable difference of opinion. 

2. Atuactites of. coNVBRfiKNS Haucr. PI. XVIII, fig. 6. 

1817. Orthoerras convfrycns V, \, Ocphiilapodon von Auasce, Haidmger*H AbhandK Bd, I, 

p. 25H. Taf. VI T. 

i849. Orthaveratil<^s alvctilarii conicus Qnciidiedt* Cephalopitden, p. 477» Taf. Ill, fig* 6. 

1871. Aulacooet*ais convcrtjenfi MnjMlNOvics, tTbor dan BelcmniiulengeBcblochl AulacocvroH^ Jabrb. 

K. K. Cicol. BcicbMHiiKi. Bd. XXI, p. 54. 

Atractitcfi converittns Vi, v. MojHiHOTicM, Ci^pbalopoden der llalUtatter Kalke, Abhandl. K. K. Geol. 
Unclisunni. VI — 1, Supplomeiii,p. 19(1, Taf. XVI, iig, 1. 

A very large i)hragmo(5on(! from the Tropites- limestone of Ralapani (coll. Smith) 
jlilTct'K from the spcirimen, which has been compared with A. ellipticmm ilio j)reced- 
ing description, by tluj same characters which have been noticed by E. v. Mojsisovics 
as features of distinelion between A. eUipHena and A. couvergena. 

In the Hinmhtyaii jibragmocone to a length of 53 mm. a ventro-dorsal diameter 
of 38 nim. and a lateral diameter of 36 mm. correspond in the transverse section. 
'J'liis Irjins verst} sc(;tion is tbereforo much less strongly ellipliciil than in A. elUptiem. 
'I'lni aiighi of divcrgtnujc is 22*' along the venti’o-dorsal and 20° along the lateral 
parts. 

‘Tlie septa are voa-y strongly convex and close to each other, their distance being 
etjual to one-fourth of the lateral diamet<!r of the lower aii'-ehamber. Thcsiphunolc 
is almost, as strongly intlated along the interst}ptal spaces as in A. ellipticua. In 
this respect my specimen sj’cms to differ from the Alpine type, the siphunclc of 
which is. according to the description of E. v. Mojsisovics, only veiy slightly inflated. 
']'be.iUi»strat.ioji on PI. XVI, fig. 1, however, shows that the siphunelo is considerably 
inflated along the intorso])tal spaces, though perhaps not as strongly as in ..4. ellipti- 
cus. The shell adhering in large fragments to the cast along the ventral sides is 
perfectly smooth. 'I have been unfortunately obliged to destroy it almost completely 
in order to render tlie sipbuuclc accessible to observation. 
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Order : NAUTILOIDEA.* 

Family : ORTHOCBRATIJ).^. 

Genus : Okthocbras Breynius. 

The genus Orthoccras is ratlior largelj' represented in the Himalayaij collec- 
tions of Smith and A. v. KrafV't, but the overvvlielming majority of <5xamplos are 
fragments of air-<;hambers or body-ehambm-s unfit for determination. Nearly all my 
speeimens belong to the group of Orthoeemtu Icavia. There ivS only one single 
fragmentary specimen of which tlic shell is covered with dtdicate stria% thus justify- 
ing its inclusion in the group of Orthocerata striata. r 

1. OllTHOCBflAS cf. TKIADICTIM Mojsisovics. FI. XVII, fig. 3. 

1873. Orffiuerras triadicum W. v. MojHiBOvics, Cephalopudrii iIhv l[allBta(>tier KalUo, Abhaudl. K. K. Orol. 
KoiubBiinsf;. VI — 1, ]>. 4, Tuf. 1, fign. 2, 8. 

The fragments of Orthocerata leevia in thc! Hinidlayan collection, chiefly from 
the Tropites* limestone of Tito Gsidh, Kalapani and Lilinthi, belong j)robahly to two 
different Triassic speoies, 0. triadicum and O. duhium. 

E. V. Mojsisovics quotes as characters of distinction between these two species 
the long body-chamber and the small angle of divergence in O. triadicum. The 
most (complete of all my numerous examples of Orthocerata l<vvia exhibits those 
features specially cb^arly, and if thc identification with the .\lj)ine species is liere 
made with some reservation, the reason for this is to be sought in the scanty material 
available for (examination. 

2. OuTiiocERAs cf. niTUiun Haiwjr. 

1847. OrthoevruBituhium y . v. IfHueT, I^eue Ci^phalojwdiMi von Aubhiia. llrtidingerV Aldmntll. 1, ]). 260, 
Tiif. VI 1, figH. 3, 4, 0, 7, H. 

1873. dtc&mm K. V. MojRiauvloB, 1. c. Abhandl. K. K. (Jeol. lieichsanBt. VI — 1, p. 1, Taf. I, 

iigB. 4, 5. 

1901. Orthoceras duhium (Jemmellaro, I cfifalojtodi del TrinH Biiperioro della paile oct'idenialH dolla 
Sicilia, p. 4. 

Together with Orthoceras triadicum Mojs. fragments of Orthoceras liavo been 
met with, which ixro distiugnislied from the preceding species bj' a somewhat larger 
angle of (micirgenco. These fragments, in whi(di the diameter of the transverse 
section increases more rapidly in proportion to the length of thc cone, might bo 
referred j)rovisionally to O. duhium Hauer. 

Among my materials there is no example fit for illustration. 

* 

3. Ortboceuas sp. ind. (group of O. striata). 

There is a single fragment of Orthoceras with a striated shcAl present in A. v. 
Kralft’s collection from Lilinthi. It is, however, impossible to name the species. 
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Family : NAUTlLIb^. 

Sub-Family ; GRYPONAUTILID^. 

Genus : GnYpocEUAS Hyatt. 

Grypocjskas sp. ind. aff. mesodico Hauer. PI. XVII, fig. 1. 

There is a fragment of a lai^e Nantilua from the Tropites-limestone of Ealapaui 
(coll. .Smith), urhioh probably belongs to the gunus Grypoceraa Hyatt (Proo. 'Boston 
Soc. of Nat. History, Vol. XXII, p. 269). 

My fragment consists of the last air-chambers and of the beginning of the 
body-chamber, comprising but little more than the third part of one single volution. 
The inner whorls, which have been partly destroyed by weathering, are hidden by 
the last volution, embracing them almost entirely and leaving only a narrow and 
deep umbilicus, surrounded by a nearly perpendicular wall. The transverst! section 
is very broad, considerably broader than high. Both the lateml and siphonal parts 
are flattened and separated by rounded-olT marginal edges. 

Siphunclc central or slightly subeentral. 

The sutural line consists of a flat and broadly-extended siphonal lobe and of a 
large lateral lobe which occupies the entire flank. The small siphonal saddle corre- 
sponds exactly to the rounded-off demarcation between the si(.honal and lateral parts 

I have sue.co('dtvl in developing a deep, annular internal (antisiphonal) lobe. 

The measurements of the transverse section are as follows 

Hoityhl ftliove tlio umbiUcnl suture . • • • . ... 32 mm. 

.. preceding volutiiMi ... - - , 22 „ 

TliickneiH 46 „ 

Tho present fragment is ctirtainly more nearly allhd to the Alpine Orypoceras 
meBodiewu'y. Hauer (Ceplialopoden des Salzknmraergutes, p. 36, 'J’af. X, fig. 4-6) 
than tin! specie’s from the lIalorit(!S limestone of tho Hambanag range, which E. v. 
Mojsisovics has described m NatUilm /. ind. ex aff. N. mesodici (Pabeontologia 
Indica, ser. XV, llimdlayan Fossils, Vol. III. Pt. 1, p. 122, PI. XXI, fig. 2). 
This Jliradlayan spooies, which has since been elevated to the rank of a sub- 
genus ludonautilm (Ahhandl. K. K. Geolog. Reiohsanstalt, VI— 1, Supplomentband, 
p. 206), bas no internal lobe and must consequently belong to a different family 
to the GryponautilidiB. Tho S 2 >ecies here described seems to be a true Grypoeeraa, 
*»e6odieum, tho prototype of the genus, in the character of its 
sutural lino. In its spcoific features it is, however, remarkably different from the 
Alpine type. Its very broad siphonal area, the absence of blnut marginal edges and 
the more concontin^wl involution distinguish it from G. meaodioum at the first glance. 
Its imperfect state of preservation does not permit a more detailed comparison. 
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Sub-family : CLYDONAUTILID.E. 

Genus: PROCLTDOKATJTiLirs Mojsisovios. 

PuOCLYDONATJTUiUS GrIESBACHIFOUMIS UOV. ap. PI. XVII, fig. 2. 

My collection contains five specimens— rf our from Lilintlii (coll. Krafft) anti one 
from Tera Gddh (coll. Smith) — belonging to this species, which is very closely allied 
to Troclydonautilns Oriesbachi E. v. Mojsisovics (Paljeontol. Indica, ser." XV, 
Himdlayan Fossils, Vol. Ill, Pt. 1, p. 123, pi. XXII, fig. 1) from the Haucrites bods 
of the Bambanag section. 

My largest specimen is chambered throughout at a diameter of 80 mm. In a 
second examjdc with a diameter of 67 mm. one-third of the last volution belongs 
to the })ody-chamhcr. This is also the case in the figured type-specimen attaining a 
diameter of only 48 mm. 

From Froclydonautilus Qrie$hacM this species is distuiguished by the presence 
of sharp marginal angles, which separate the siphonal area from the lateral parts. 
These sharp edges make tlieir appearance in an early stage of development. In 
the figured specimen they are distinctly marked at the very beginning of the last 
volution, corresponding to a height of only 10 mm. Another distinguishing feature 
in contrast to P. Griesbachi is the shape of the siphonal area. This is narrower 
and not inflated except in the adolescent stage of growth, wherejus in later stages of 
development it turns perfectly flat and oven concave. The aperture of the figured 
specimen exhibits the deeply- excavated siphonal area bordered by the sharp marginal 
edges, which recall the blunt keels of Norites IMojs. 

The transverse section is very similar to that of P. Griesbachi or of Clydonanti- 
Im bUmgularis Mojs. I'hc lateral parts converge' towards'the siphonal area, the shell 
reaching its greatest transverse diameter in the vicinity of the umbilical margin. 
There is no umbilical edge present, but the flank.s descend in a strongly bent curve 
from the region of the greatest lateral inflation to th(^ umbilical suture. 

All my specimens being casts with only fragments of> the shell adhering, 
1 cannot decide the question, whether or not the umbilicus was closed by a 
callosity. 

The sculpture consists of faint transverse folds, similar to those in ClydonautUus 

Siphunclc . — The position of the siphuncle is subcentral in the inner volsitions, 
but is gradually shifted in the direction of the siphonal area in later stagesV)! growth, 
thus becoming central and situated even above the middle of the distance between 
the external parts of the penultimate and last whorls. * 

Sutures . — In the arrangement of the sutural line tliis species agrees with 
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P. Griesbachi. A liroadly-rouiuled lateral saddle, which is followed by a flat auxili- 
ary lobe, corresponds to the region of tlte greatest transverse diameter. Aoross the 
flanks* a broad lateral lobe ascends to a small siphonal saddle, the top of wbich is 
divided by the marginal talgc. The siphonal lobe is short and nearly angular, its two 
bonlers uniting in a blunt angle. 1'here is not the faintest trace of a median i»ro- 
minence presetd. Tlio species must, consequently, be classed among the subgenus 
.VrochjdonanliluH Mojsisovics (Abhandl. K. K. Geolog. Reiehsanst., VT — 1, Supple- 
ment, p. 207), IVom which the true representatives of the genus Clydonautilya dilfor 
by the development of a distinct median prominon(;e. 

J)imen8iom. 


• 

iJiaTiietcr uf Uic slitUl ..... 

„ ,, „ wriibi Ileus (cahf ) . 


• 


► in TO. 

. 2 .. 


ilH^lii fii‘ tin* y ikiutvi’ thi* uinhilic.al sutai'P . 

lust volution ^ iirocetllii^ wliorl . 

Tlii('kii(‘Hf4 of i lie last volution 


• 

• 

. 28-5 „ 

• 31 .. 

. 21 ,. 


llemarkis. — Whether the ])resent species ought lo he r(‘gaided as the direct 
anc(!Bto)‘ of Proclydoua tUilus (f rk'sborM, is questionable. In P, Grieabachiformis 
the external ft^aturos of Clydoiiautiluft biuugnlaria arc combined with tlu; sutural line 
of V. GrUnbachl. In the devclofuncnt of sharp marginal angles our sj)ecies seems to 
he allied to ProclydonaidUm f. iiid. Moj-’i.sovics (Himalayan Fossils, Pal 
Indica, ser. XV, Vol. lil, Pt. 1, p. 125) from Iho Haouolla beds of Lauka. An 
id* 511 till cation Avith the latt<5r species is, how(sv*5r, exeliuhsd hy tlm de.scription of E. 
V. "Mojsisovics, Avhieh includes a strongly-inflated .si])lional area among its distinctive 
features. 


C)rd<5r: AMMONOIUEA. 

AM M ONE A TRACn YOSTll AC A. 

A. Cj’IEATiTOIDJiA (TjlACll VOSTUACA BeKVIIXIMA). 

• Familv: DIPABJTIUM. 

Genus : Ci«batite.s dc Haun. 

Suhgonus : ILelictitsh Mojsisovics. 

.. •*' r 

Tl\e suhgonus Jleliotitcs is ropr(5sented in the fauna oi the Tropites-limostonc of 
Byans hy four species, thr(5*5 of them agreeing so clos(5ly with European types that 
I did not feel justvlied in keeping them separate hy the introduction of new specific 
denominations. 



DINAKITIDiB. 


17 


Helictitbs cf. 0EKICT7LAT0 Hauet. PI. VIII, fig. 15. 

1855* Amwonitet geniculaius F. v* Hauer, Beitra^o gat Kenntnins der Cephalopodonfaunu dor Hallstiitter 
Sohiohten. Deukiohr. Kaiu. Akad. d* Wist. Wien, math. nat. Kl. fid. IX. p. 153, Taf. V. df?. 21-23. 

1893. Helictites genieulatus E. v. Mojsisovios, Die Oephalopoden der Hallstiitter Kalke, Ahhandl. K. K. 
Gcol. Beicbt»an8t, VI — 2, p. 4l7»Ta{. CXXXIX, fig. 6-8. 

A specimen from the Tropites-lhnestone of Nihal agrees very closely with 
JSelicHtes geniaulafus from the Triassio limestone of the Lciisling of laoio (lower 
none) age. 

It is provided with its body-ohamher and is equal in size to the specimen 
illustra^ in fig. 8 by E. v. Mojsisovios. ITie very slowly increasing whorls enveloii 
each other only very slightly, leaving open a wide umbilicus. Tlie transverse section is 
of almost equal height and thickness and of trapezoidal sh ape. The greatest transvcj'se 
diameter corresponds to the umbilical margin. Thci siphonal margin is angular, 
the flatly vaulted external area tmiting with the lateral parts in a right angle. 

The sculpture of the last volution agrees with that of the typicJil form of U. 
gemcwlatm. Tt consists of numerous slightly curved ribs, whose concavity is turned 
forward anteriorly. The ribs are cither simple or originate in pairs from radially 
elongated umbilical tubercles. The siphonal margin is marked by a row of knot- 
like swellings. The ribs cross the siphonal ar(ia and even attain their greatest 
development along the median lino of the cast. It is only in the vicinity of the aper- 
ture that these swellings of the ribs in the middle of the external area c(mso. The 
intercostid furrows are but very little wider than the ribs. 

The only difference between the ornamentation of the prosemt and that of the 
European form is the more delicate character of the sculpture in our specimen, which 
in this respect very closely approaches the vari(!ty illustrated in fig. 7 by E. v. Mojsi- 
sovios. With this variety our specimen also agnnjs in the development of dedicjite ribs 
on its inner volutions. The typical form of the Alpine 1£. gemcidnim has its inner 
volutions covered with a small number of strong radial ribs separated by bmad 
intercostal spaces. In my Himalayan specimen the sculpture of thc! last volution 
persists on the inner whorls so far as they are accessible to examination. 

I should not have hesitated in considering this a distinctive character of specific 
value between thc European and Indian forms, if E. v. Mojsisovios himself had not 
miited the small specimen, illustrated in fig. 7, with H. geniBuJatus. My llima- 
layau example certainly does not differ from the type in more impoHant details 
than this specimen. I consequently prefer to class it with Jl. genieulatus as “ of. 
gemculato'* referring it provisionally to that species, to which it is certainly most 
closely allied. 

jyimenshns. . 


Diaiuotcr of the shell 21 mm.' 

„ M „ Qmbilicne . 9 „ 


Height *1 ( 8 ,, 

•••It., 

-Not known. 
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2. HKLioiirES cf. STJBGENlCtJLATO Mojsisovios. PI. VIII, fig. 16. 

1898. Helietitet atthgenicuMua K. v. Mojfitovicfl. Pie Cephalopoden der Halletaiter Kalke. Abbdl. £• Km 
Geolo^. ReichsaDit.j VI— p. 419^ Taf. OXXXIX| 9» 

It is with consiclorablc hesitation that I refer a single incomplete specimen 
from the Tropites-limostono of Tera GMh (coll. Smith) to this Alpine species, but it 
api)ears to correspond bettor with the characters assigned to that species by 
E. V. Mojsisovics than with those of any other. It is rather unfortunate that the 
siHicios was also foimdcd by E. v. Mojsisovics on a single imperfect specimen. 

The subgenus Relictites is distinguished by the presence of straight transverse 
ribs crossing the external area without any interruption. Now in my specimen the 
siphonal part has been strongly injured by weathering and it is only near the 
beginning of the last volution tliat traces of external ribs which pass across the 
siphonal area, have boon noticed. This observation allows the spooimon to be placed 
in the suhgenus Melictite» Mojs., though with the reservation demanded by the 
circumstanees of the case. 

The s])ecimon is provided with a part of its body-chamber, to which less than 
ono-half of the last volution belongs. The transverse section is nearly rectangular 
and of almost equal height and width. Near the aperture the largest transverse 
diameter is situated a little below the middle of the height, but in the chambered 
portion of the cast it corresponds to the strongly developed marginal tuberolcs, 
exactly as in the European type-specimen from the noric Hallstatt-limestone of 
Goisern. The siphonal area is llatly rounded and separated from the ilanks by a 
distinct marginal edge. There i.s no distinct umbilical edge present, but the lateral 
parts slope gradually towards the umbilical suture. 

The predominating elements of sculpture are robust, button-shaped tubercles, 
which are set in two rows, one along the umbilical and the other along the mai^inal 
r^on. It is only in the immediate vicinity of the aperture that the straight 
or slightly .forward-turned ribs connecting those tubercles become more important. 
In the meantime the intercostal spaces, u'bieh in the inner volutions and in the 
posterior portion of the last whorl are rather broad, become narrower and the ribs 
approach each other more closely. The same typo of gerontic variation has been 
noticed in the Alpine specimen by E. v. Mojsisovics. 

E. V. Mojsisovics noticed the absence of external ribs on the inner volutions of 
his typo-specimen. Even near the beginning of the last whorl, he says, the 
transverse ribs, which connect the marginal tubercles of the two halves of the shell, 
are but faintly indicated. Broad, transverse, external ribs are not developed before 
the body-chamber is reached. With this diagnosis, which my personal examination 
of his type-specimen lias proved to bo correct, the presence of faintly developed 
external ribs near the beginning of the last volution in my Himalayan specimen 
agrees. The sculpture of its liody-chamber has, unfortunately, been destroyed by 
weathering on the external area. 
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DimentioM, 


Diametor of the shell «..20 mm. 

„ „ f, ombllicQS • 6*5 M 


{ 8 " 

/S'ttfttrM.—Tho sutural lino of the Alpine IT. subgemGulatm is unknown. In 
my specimen the ceratitic sutures are well preserved. Siphonal lobe deep, but 
little shorter than the principal lateral lobe, and divided by a median j)romincncc, 
rounded above and with unbroken margins. Each wing of the siphonal lobe 
terminates in a single sharp point. 

The principal lateial lobe is tlie deejn^t. At its base a few sharp dcnticulations 
can be seen with a magnifying glass. The second lateral lobe is 1)ifid and widens 
considerably towards its upper part. 

Saddles entire, w'ith rounded tops. The siphonal saddle is the largest and 
considerably higher than the principal lateral saddle. The second lateral saddle is 
divided by the umbilical suture. 


3. Helictites sp. ind. aff. Beneckbi Mojs. PI. VlIT, fig. 14. 

I am acquainted with but one single incomplete though well pi’cservcd speoimon, 
from the Tropites-limcstone of Kalapani (coll. Smith), wliich is very closely allied to 
Seliciitea Benecleei Mojsisovics (Abhandl. K. K. Geol. Rcichsanst., VI-2, p. 416, • 
Taf. CXXXIX, fig. J) from the noric llallstatt-limestone of Goisern. 

The specimen agrees in its involution with the European type but is of 
obliquely elliptical outlines. I am, however, doubtful as to the specific value of thi.s 
character, which to me appears to be rather accidental only. The slowly increasing 
whorls overlap each other to a very small extent only, leaving open a wide umbi- 
licus. The transverse scotion is high and reotangidar, with rounded-otf angles. 
Both the siphonal and umbilical margins are sliarply rounded. The umbilical wall 
is steep but low. Tire siphonal area is gently vaulted. The lateral parts arc flat, 
their greatest transverse diameter corresponding to the umbilical margin. 

The transverse sculpture is strongly developed, especially so on the lateral parts 
of the inner volutions. Broad, radial ribs rise in pairs from elongated umbilical 
tubercles. In the last volution the umbilical tubercles gradually disappear; the 
ribs become flexuons and are slightly turned towards the anterior rijgion. Besides 
these dichotomising ribs originating in j»airs from umbilical tubercles, numerous 
simple and intercalated ribs are developed in the lost volution. A small numbcir of 
ribs are confined to the marginal region and do not reach the lower portion of the 
flanks. \ • 

While the transverse sculpture of the lateral parts diminishes in strength on 
the last volution, the ornamentation of the siphonal area increases in importanoe. 
The ribs crossing the external part in an unintorrupted curve become expanded and 
elevated along the median lino of the shell. They distinctly show the diaraoter of 

D 2 
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(liroot imbricatiun, their anterior slope being much steeper than the opposite one. 
This external sculpture is most strongly developed in the last volution, where the 
lateral sculpture diminishes in strength. At the beginning of the penultimate 
whorl there are but faint, indications of its presence. The intercostal furrows are 
broader than the ribs in the last volution, whereas in the inner ones the reverse is 
the case. 

I’mccs of marginal or lateral tubercles are entirely absent. 

In its g(fncral character this sculpture shows a very close agreement with 
Helictites Benechei. A ditferenoo is to be found in the absence in the Himalayan 
spcjcimen of such ribs as terminate near the siphonal margin and do not pass 
across the ((xtcrual area. E. v. Mojsisovios remarked the presence of such ribs in his 
Alpine II. Bcneckd. I have failed to discover any on the illustration of his type- 
specimen, but they arc clearly visible on the specimen itself, as I know from 
personal examination. 

Another dilT<'rence consists in the strong development of the umbilical tubercles 
in the inner A'olutions of the Himalayan species, which on account of all those 
feature's — subordinate details, it is true —cannot bo identified with 2Z. Beneckei. 


Bimensiom. 

IHaiiifter of the slieil . . . • • 

„ „ ,, untbillcuH • • • . 

Thl«kne.« .... 


about 34 mm. 


14 

n-5 

10 






Suturest.—Oi the sutural line only very imperfect traces have been preserved, 
and are not tit for d('scription. 


I. llELicriTEs Canninoi nov. sp. PI. VI, fig. 10. 

Til is species is distinguished from all other congeneric forms by the great varia- 
tion ol si'ulpture on its last whorl and inner volutions. It is represented by a single 
but pevfecily iireservcd specimen from Kalapani (coll. Smith) which isjirovided with 
its body-chamber. 

In general sbapci and involution it roealls Jlelictites Benechei Mojs. or 
Jl.fjeninilntns Ilauor, but is of slightly elliptical outlines. The widely umbilicated 
shell consists of slowly increasing whorls, which are a little higher than broad and 
ciiatIo)) eiu’h ot.b(.*r on the rounded external pjirt only. The umbilical margin is 
innrk(xl by a strong curve in the slope of the lateral parts, hut no umbilical wall is 
pi-escnt. 

In the inner volutions the siphonal area is broad, very gently arched, and sepa- 
rato(T frojli the lateral parts by a distinct, obtusely rounded marginal edge. But in 
the last volution this marginal edge gradually disappears, the siphonal part becomes 
more strongly rounded and passes into the flanks without any distinct demarcation. 

This variation in shape from the inner volutions to the body-ohambor whorl is 
aeoouipanied by a still more remarkable variation in soulpturo. The seulpture of 
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the inner volutions is very robust, consisting of massive umbilical and marginal 
tubercles, which arc connected by low transverse ribs. 'Those ribs arc either simple 
or .dichotomous, two diverging ribs originating from the same umbilical tubercle. 
The marginal tubercles on both sides of the sliell are connected by broadly expanded 
external ribs, which are especially well developed near the beginning of the last 
volution. 

On the last volution the sculpture changes rather abruptly. The umbilical 
tubercles are smaller and are transformed into radially protracted prominences. 
The marginal tubercles disappear completely. The ribs become more orowd(.‘d and 
flexuous. In the meantime an arrangement into fasciculi is noticed, one primary rib 
being accompanied by three weakcu<!d secondary costco. This arrangement of irre- 
gularly alternating ribs is especially well marked on the (jxtemal part, wliere the 
difFerence in strength between the primary and secondary ribs is most prominent. 

Diniemions. 

Diumotci* of the alioll ...... .... 27 mm. 

,, „ umbiliouK . 10 

Tbicknens } volution { 8 

Suturea.—l^oi known. 

Subgenus : Phormuditjus Mojsisovios. 

9> 

1. Phokhbdites fasciatus Mojsisovios. PI. V, fig, 7. 

1893. Ffiormedite^^fa^ciafus'E. v. MojuiwvicB, ilio Cepl'jilopodeD tier HftllBtattor Kalke, Alilmiull. K. Iv . 
Gtfol. llfiicliBanst, VI— 2, p. 4fi8, Taf. CXLIV, Jig. 0. 

A specimen from the Tropitcs-limcstonc of Tcra Gddh (coll. Smitli) agrees 
perfectly with Fhortneditea faaciatm from tlm noric llallstatt-Iimcstone of the 
Sommeraukogel. The very characteristic ornamentation of the Alpine species is so 
faithfully repeated by the sculpture of the Iliinalayan specimen, iliat there can he 
no doubt about their absolute identity. 

The whorls increase slowly and overlap each other to the extent of Jess than 
one-Uiird of their height. Tlic umbilicus is very broad and flat. The volutions 
arc strongly compressed, with almost rectangular cross-scctions, and hordived 
by flat lateral parts and by an equally flat sij)h{)nal area. The siplional area is 
provided with a slightly elevated median band at the beginning of the last volution. 
This band or zone gradually dies out and is replaced by a thread-like depression in 
the vicinity of th(5 aperttu'c. Neither the (devated band nor the corrosi)onding 
depression effect any interruption of the sculpture. 

The lateral parts are separated from the siplional area by a sharply funded-off 
margin but slope regularly towards the umbilical suture without forming any 
umbilical edge. 

In the ornamentation of this specimen the arrangement o? slightly falciform 
Tibs into fasoiculi is most clearly marked. The innermost volutions are nearly 
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smoolih. On the suiface of the penultimAte Tolution elevated bumps broad 
oostsB are noticed, which are* separated *by low intercostal depressions. In the laet 
Tolntibn the sculptare consists of broad plications, whiob are tamed forward towards 
the siphonal margin and, at the same time, considerably increase in width, wherws 
near the umbilical suture they terminate in sharp points. Each of tiiese plications 
is ornamented with two or three delicate ribs, which originate at the umbilical suture 
and gradually diverge in the direction of the siphonal margin, thus imitating 
the arrangement of rays in a fan. On the external area the plications from both 
sides unite in a short lappet, with its convexity turned anteriorly. In this lappet 
the ribs bordering each bundle are more strongly developed than the rest. The 
plications are separated by smooth intercostal depressions. 

Dimensions. 


Diameter of tbe ehell • 
„ „ umbilions 


Height of the last Tolution 




above the umbilical suture 
t, ,1 preceding whorl 


Thiehness of the last volation 


19*5 mm. 
6*6 „ 

7 „ 

6 H 


In my specimen a little more than one-half of the last volution belongs to tbe 
body-chamber. 

Sutures . — The sutural line of Phorm€ditesfas<^atus was unknown toE. v, Moj- 
sisovics, to whom only a single specimen from the red marble of Hallstatt was 
available for examination. In my Indian specimen I have succeeded in developing 
the sutures of the last air-obamber. Thus the diagnosis of Ph, fasoiatus may be 
completed by the following description ; — 

The sutures are very simple. Siphonal lobe almost as deep as the principal 
lateral lobe, but very narrow and divided by a short median prominence, each wing 
terminating in a single sharp point. Principal lateral lobe ceratitio, with a small 
number of indentations along its base. Second lateral lobe and saddle flatly arched 
and low. No distinct auxiliary lobe outside the umbilical suture. 


2. Phobmbdites sp. ind. aff. jtjvavico Mojsisovios. PI. XI, fig. 10. 

Prom the Tropitcs-limestone of Tora Gddli (coll. Smith) there is a fragment of 
the body-chambor with part of the inner volutions of a species of Phormedites, 
which seems to be very nearly aUi^d to PA. juvavieus E. v. Mojsisovios (Oepha* 
lopoden der Hallstiitter Kalke, Abhandl. K. K. Geol. Eoiobsanst., VI-2, p. 427, Taf. 
CXLII, fig. 1) from the noric Hallstatt-limestone of the Sommeraukogel. This 
Alpine species comes in every respect nearest to the present form, with the only 
exception ^hat the arrangement of the transverse ribs into fasciculi is more strongly 
developed in the former. 

The whorls overlap each other to more than one-half their height. They 
increase slowly, and are less strongly compressed than in Pkorm. fasoiatus, but are 
bi^or than broad. Near the apertui'e the cross-section is of elliptical shape, neither ' 
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nor t^e umbUioal margins bein|; disdnotly ^iptfilced. But at the bogin* 
sing of the last rdution a blunt giphonal margin U faintly developed, and the 
umbilical margin it sharpened into an et^, which separates the flatly arched lateral 
parts from the low hut perpendicular timbiUcal wall. 

Ihe lateral parts are very gently vaulted and nearly flat in the middle. The 
d^phonal area is strongly curved and elevated into a median band, recalling the 
median deration in some species of the suh'genus JParathUibitei, • 

The sculpture consists of broad, falciform ribs, which are either simple or dicho* 
tomous. As a rule, two ribs of equal strength originate from one single spot at the 
umbilical edge, forming there occasionally indistmct umbilical taberoles. These ribs 
are grouped into broad plications, which are separated by still broader intercostal 
spaces. But both the arrangement of bundles of ribs into pUoations and the deve* 
lopment of intercostal depressions is loss clearly marked than in Ph. juvavicut. The 
inolucion of the present species in the sub'genus Phormedites is, however, justified 
by the ornamentation of the external area. This is crossed by the transverse ribs, 
which form somilunular lappets, with their convexity turned forward. Some of 
those lappets are bordered by deeper intercostal depressions than the rest, thus mark- 
ing the borders of fasciculi or plications of the first order. 

On the whole the type of Phormeditea is much more dearly developed in this 
specimen than in Buchitea Emeraoni, a Himalayan species which exhibits dose 
affinities to the subgenus Phormedites, but less so than in the two Alpine representa- 
tives of this subgenus. 

JDimenaiona. 

Diameter of the Bhell • ,20 mm* 

„ „ „ umbilioafl * 6*5 „ 

Height of the 7 above the umbilical iuture 11 » 

laat volution ) ,, ,, preceding whorl * 7*5 ^ 

TbiokneM of the last volution • 7 „ 

Suturea.— Not known in detail. 

Bemarka . — There is no close relationship between this species and the two 
species of Phormeditea from the Triassio limestones of Santo Stefano Quisquina in 
Sicily, which have been described and figured as Ph, Schopeni and Ph. pygmaeua 
by Gemmollaro. 


Subgenns: Bvosites Mojsisovios. 

1. Buchites cf. HiLsnis MojsUovics. FI. X.1, fig. 11. 

1898. Bmkitei hilariB E. t. MojslKTios, Die Cepbklopoden der Hnlletitter Etlks, AbbandL K. E. Gaol. 
Beiflhnuiit. VI— 8,p.416.Tbf.0XXllI.fig.l. y * • 

This species is represented by a single specimen, but tiie state of preservation of 
the inner volutions is not favourable for investigation. It belongs to the subgenus 
JBuehUea, In its general ehape and involution it stoongly resembles the lubgenus 
DamUtea Mojs. but differs from it by such charaoters as have bbMi enuMfcerated 
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by Er V. MojsisovicR ag leading features of SaohUa, namely, the absence of ar 
thread-like median line along the routed siphonal part, the presence of dicho- 
tomous and intercalated ribs, which are slightly folciform, not straight as in 
Danubitet. 

My specimen is either very closely allied to or identical with BuokUea kiktrie 
Mojs. from the oarnic Hallstatt-limestone of Aussee, but it is not possible to 
establish the identity of the Indian fossil with the European species with fuU 
certainty. 

The slowly increasing volutions overlap each other to the extent of exactly 
one-haU their height. They are of eqdal height and width. The broadly rounded 
siphonal area passes gradually into the flattened lateral parts. The number of 
volutions is not exactly known to me. but the umbilicus is scarcely as broad as in 
the type-specimen of B. hilaria illustrated by E. v. Mojsisovics. 

So far as the inner whorls have been preserved, they exhibit a transverse 
sculpture, consisting of numerous simple, radial ribs. These ribs are distinctly 
falciform in the last volution, being strongly bent forward in the marginal region. 
They do not cross the siphonal area without interruption, but either terminate 
alternately along the median line or else unite, but in the latter case they diminish 
remarkably in strength. As in B, hilaria tills weakening of the ornamentation is 
caused by a general elevation of the siphonal area, which chiefly affects the inter- 
costal furrows. The elevation nearly reaches the general height of the ribs and 
consequently obliterates the intercostal valleys. This zone of obliteration of the 
transverse sculpture is aoeompaniod on each side by a faint spiral line, which is 
distinctly indicated on the tops of the ribs, causing them to rise in faintly marked 
prominences. 

The ribs are either simple or dichotomous. As a rule, the bifurcation originates 
in the umbilical margin. Intercalated ribs also occur, but rather rarely. 

My personal examination of the type-specimen of Buchitea hilaria has con- 
vinced me of its almost complete agreement with my Indian example, even in the 
minor details of its soulptuwj. This agreement is closer than one might be led 
to suppose from an inspection of the figures given by E. v. Mojsisovics. The only 
difference between the two shells consists in the slightly more involute character of 
the inner volutions of the Himdiayan specimen. As the Alpine species is repre- 
sented by a single specimen only, nothing is known about the range of variation to 
which the involution may be liable. I consequently prefer to abstain from a direct 
identification of the Indian and European forms. 


Bimenaiona. 


Diameter of tbe shell 14*5 mm. 

^ „ t, ft umbilioQs . . .•••••• 6*5 »» 

Height % r 6 M 

I S .. 


c 

Suturea . — Not known in detail, but apparently very simple. One-half of tbe 
lost volution belongs to tbe body-chamber. 



DINAEITIDJI. 


25 


LoonUty. Numbet qf Bpeaimma e^aMtfttfoF.'^Tropiias beds of Ealapani (ooll. 

A. T, Kxafft). 1. ’ ^ 

Bemarkt. — A species, which appears to be very closely allied to the present 
tme, is Buokitea tyrrhenaa Gommellaro (I oefalopodi del Trias superioro della regione 
oocidentale della Sicilia, p. 26, pi. XVIII, fig. 21*24) from the grey Triassio lime- 
stone of Castronuovo and Santo Stefano Quisquina. As far as can be understood from 
a study of the figures and description, the Sicilian form seems to differ only by 
slightly more compressed and more slowly increasing whorls, and by the absence of 
any longitudinal nodular line running across the oostte along the siphonal part. 
It must, however, be remarked that the lattbr character, which has been noticed in 

B. hilaria by E. von Mojsisovics and in the liimdlayan specimen by myself, is but 

veiy faintly developed. • 


2. Bxjchites Eudksoni nov. sp. ?1. V, fig. 8. 

Although this is one of the more common species of the Troj)ites-liinestoue of 
Tera Gddh (coll. Smith), I am in some doubt with regard to its generic relations. 
All my specimens are oasts devoid of their shelly substance, in some of them the 
characters of the subgenus BucMtea are as clearly marked as in the preceding 
species. On the other hand, they appear also to be nearly allied to Phoruieditf a 
faadatua Mojsisovics (Abhandl. K. K. Geol. Bciohsanst., VI-2, p. 428, Taf. CX’lilV, 
fig. 6), especially so in the character of involution and in the development of ribs,* 
which occasionally, though not regularly, show traces of an arrangement into fasciculi. 

The figured specimen, which may be taken as type of the species, is the largest 
in the Himdlayan collection and is provided with its entire body- oh amber, to which 
nearly two-thirds of the last volution belong. 

, In its general shape it recalls B. Aldrovandii E. v. Mojsisovics (Die Cophalo- 
poden der Hallstatter Ealke, Abhandl. etc., yi'2, p. 411, 'I'af. CXXIII, fig. 11). 
There is neither a siphonal nor an umbilical margin developed, but the fiatly arched 
lateral parts pass gradually into the rounded siphonal area. The regularity of its 
curve is not interrupted by any elevated median band or thread-like depression. 
Its cross-section is elliptical, of almost equal height and width. The umbilicus is 
very broad. The involutions overlap each other on the siphonal ^art only. In the 
transverse sculpture two types of ribs predominate. Strong mam ribs originate a 
short distance outside the umbilical suture, and run in a nearly straight line across 
the lateral parts. In the vicinity of the siphonal area they are turned forward and 
meet with the corresponding ribs from the opposite flank along the median line of 
the siphonal area, thus forming a scmioircle with a diameter of 4 mm. The second 
group of ribs consists of intercalated oostie, which are smaller and oed^ to the 
number of one, two or throe between two main ribs. Dichotomous ribs are rather 
rarq, but occasionally two ribs may be seen originating from the sa|ne point near the 
umbilical suture.- The ribs are not arranged quite symmetrically on either side of 
the shell. 
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This pattern of soolptnre is the sai^ as that ezhit^ted a numbmr of i^idoal 
species of the sabgenus B«ohite$, wiudi in their general diape» inyolniion and 
soulp^ure recall the very closely allied sahgenns J)tmtibUe$, Mojs. (group of 
OelUtet FlorianUet Mojs., Fhriaaitn Hyatt), but differ from it by their continuous 
sculpture, which is not interrupted along the median line of the siphooal area. 

To this pattern of ornamentation, however, a second is ad^ in the present 
speoiesf which points to a close relationship with the snbgenus BhormedUu Mojs. 
distingttidied by the derelopment of plications which correspond to the fasdouli of 
ribs. In the present species some of the intercostal depressions are more deeply 
excavated than the rest This feature *is especially well marked along the terders 
of the semicircles, where the transverse ribs cross the siphonal area. I^ioal 
fasoibuli of ribs, it is true, as in Fhormeditet Jumviout or in Fh./a9ciatt$$, are not 
developed, but the ribs show a distinct tendency to group themselves into bundled 
plications. Nevertheless 1 think that this tendency is not sufficiently well marked 
to place our species among the representatives of Phormeditei, and I consequently 
prefer to leave it with Buehite». 

Bimentiom, 


Diameter of the shell •••*••••••28 mm. 

fp ff onibiliciiB ••• 10 fp 

Height of the r abo?6 the nmbilteal antiire • • • • • * • 6*5 m 

laat Tolation v ,, praoeding whorl • • • • • • • 5*5 » 

ThiokniM of the last ,Toliition 6,t 


In tho aperture of the figured specimen a portion of the mouth*margin has been 
preserved. Tho peristome does not correspond exactly with the transverse sculpture 
but is directed forward more strongly, thus cutting off the ribs obliquely. 

Sutures. — The sutural line is similar to that of BuoMtes Aldrwandii Mojsisovics 
(1. o., p. 411, Taf. OXXXm, fig. 11), but differs by the presence of a very deep 
siphonal lobe, which stands on an equal level with the principal lateral lobe. The 
siphonal lobe is moderately broad and divided by a low median prominence of 
trapezoidal shape. Its two wings exhibit two or three small denticulatians, of which 
the one next to the median prominence is the deepest. The principal lateral lobe 
is broadly rounded and faintly serrated along its base. The second lateral lobe is 
very short and goniatitio. It is followed by a small fiAtly arched lateral saddle. 
There are no auxUidry elements present outside the umbilical suture. 


Subgenus: Teisbitbb Mojsisovics. 

Some difficulty has been experienced in assigning their proper systematio position 
to*the ^f!mdlayan species united in this subgenus. Following B. v. Mojsisovios, 
I have included them in the subgenus TMsUtes, notwithstanding their coosidezable 
dimensionB and (he oeratitic development of their sutures; 

A full discussion of the systematic value of their distinotiTe features will be 
found in the following description of Thisbitea Meleagri, 
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1. Truktbs MxLB4&ax MojaiKnrios. PLldC, figs. 17> 18. 

U96. Th%M^ Mtlwgri v. MojtitoTioit Beitniage fat KtnntniM d«r obtrteiaditohm Cephalopodmi- 
fiMDnan dti Bimalajii Denkiobr. Edi. Akad» A» Wiis. WijMi» Bd» X^llltp. 620* XIV, 
fig. 10. 

•800. TkUhiHi iM^ri B. t« Palmnt* ladioi^ ut* XV, Hiutlagaa FouQp, ToL III^ Ft* 1, 

p. 60f pi. XIV, fig. 10. ^ 

A smaill ammonite with strong, faloiEorm, undivided ribs and a high external 
keel, from the Tropites^limestono of Tera Gkidh, was described as Thitibiie$ 
MeUagri by £. v. MojsiBoyics in 1896. Among the materials collected by Smith 
and A. y* Krafft at Tera Gddh, Ealapani and Lilinthi this species is rather richly 
represented. It attains larger dimensions than any of the species of Thi«bite$ 
hitherto known. The specific identity of the large individuals with the small 
specimen described by E. v. Mojsisovios has been made certain by developing their 
inner nudei, which agree entirely with the prototype of the species. That the 
dongated shape of the shell in this prototype is only accidental and not a character 
of specific value, is shown by the fact that more or loss dongated and elliptical 
individuals occur together witll normally coiled examples. 

Of the two specimens illustrated the one represented in fig. 18 is of normal 
shape and size. Fig. 17. represents a largo-sized specimen, though not the largest in 
the Him&layan collection. Examples of dimensions intermediate between fig. 18 
and the type illustrated by E. v. Mojsisovics are also very common, but, as a 
rule, consist of air-chambers only. The two figured examples are provided with 
their body-chambers. 

Young individuals with their whorls as strongly compressed as in the type- 
specimen of £. V. Mojsisovics are rare. In the adolescent stage more globose 
shapes usually predominate, although the height of the transverse section always 
exceeds its width. The volutions of. full-grown specimens are always strongly 
compressed. 

In the two figured specimens the overlap of the last over the penultimate 
whorl amounts to three-fifths of the height of the former. The involution does 
not take place exactly at the umbilical margin. The umbilicus is, however, of 
only small size. 

The whorls are lenticular with very flatly arched lateral parts. They converge 
gradually towards the steeply rounded siphonal part, which terminates in a sharp 
and high external keel. This keel is well individualised and, in later stages of 
growth, distinctly denned at its base, but not accompanied by excavated keel- 
furrows. 

E. V, Mojsisovics describes the sculpture as follows “ The lateral, scu^tnre 
consists of strong, sickle-shaped ribs, which run out on the external par6thin and 
thread-like to the next succeeding rib, touching this latter, so that a continuous 
spuml line is formed, in which the ribs meet. At the beginning^of the last whorl 
the ribs are crowded. Later they are, however, wider apart, so that at the end of 
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the last whorl wide intercostal areas occur. The ribs remain as a rule undivided. 
Only quite exceptionally bii^uroations Of the ribs occur near the umbilical margin.*’ 
This sculpture is subject to some variation, especially in full-grown speci- 
mens. Whereas iu the inner volutions simple, undivided ribs prevail, the 
reverse is the case in the last whorl of larger individuals. A pair of ribs frequently 
origiuates from tlie same spot at the umbilical margin, but such spots are never 
marked by tubercles or prominences of the ribs. The ribs are always delicate 
and less strongly developed on the lower portion of the flanks. It is in tlie 
convexity of the segment that they describe on the upper portion of the lateral 
parts that they become broad and sligjitly elevated. They do not, however, extend 
into marginal tubercles. Some of the ribs arc divided near the middle of their 
height, hut the proportion of simple and bifurcated ribs differs widely in different 
specimens. It would he utterly impossible to base a specific distinction on this 
variable feature. Intercalated ribs also occur frequently, some of them reaching 
to the middle of the flanks and some affecting the marginal region only. 

The thrc/ad'like spiral lino, along which the ribs meet on the siphonal part, 
near the base of the external keel, is distinctly developed in the majority of my 
specimens. It is often interrupted for some distance, but rather irregularly, and is 
in some examples very delicate. * 

I’he high external keel is perfectly smooth. No trace of crenulation or of 
ribs crossing it has ever been noticed. 

Dimensions . — The measurements of the larger of the two figured speoimens are 
' as follows : — 


Diainotfr of the nhell • • . . 42 mra 

„ „ „ umbilious - . 4*6 „ 

Height of the ( above the umbilical ralare . • , . . 28*5 „ 

laHt vohition C », preceding whorl 16 

TLicktieBH of the IahI volution . . 9 

Sutures. — The sutural line of Thisbites Meleagri was not known to E. v. 
Mojsisovics, who based his determination on the external oharaoters only. I have 
been able to trace it on a fair number of specimens of every size. It exhibits the 
normal ceratitic development of sutures, consisting of saddles with unbroken 
margins, rounded above, and deep lateral lobes with many small indentations. 

The siphonal ^Idlo is the highest. The siphonal and principal lateral lobe 
stand at the same level. The siphonal lobe is bipartite. There is only one sharp 
point on cither side of the rudimentary median prominence. The second lateral 
saddle is followed by a small and rather shallow auxiliary loho and saddle. 

Remarks. — The propriety of placing this species in the subgenus Thisbites 
has ][|oon discussed by E. v. Mojsisovics, but it must be home in mind that the 
oiTly specimen known to him was a young individual, the sutures of which 
were not accessible for examination. 

If wo pass in review the genera of upper Triassie ammonites with high 
external keels, with strongly compressed whorls and with a sculpture consisting 
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< 0 ! &loiform ribs, thdre are only four to whioh it is possible to refer the present 
speoies, namely, Eutomooerast Paratropite^ ThUbUei az^ Parathisbites. 

Against a generic relation to Eutomooeras Hyatt, the early beginning hf the 
bifurcation of the ribs and their slight curvature has been advocated by E. v. 
Mojsisovics. These two characters appear, however, to be of little value, sinoe the 
examination of my rich material has convinced me of the existence of types 
in which bifurcation of ribs sets in at a rather early stage of growth. A; to the 
curvature of the ribs, it only needs a glance at the illustrations given by E. v. 
Mojsisovics on Plates OXXX and CXXXI to see that the difference in the ornamen- 
tation of Thiibites Meleagri and Eutomooeras is insignificant. 

There arc, however, oUier characters, which, in my opinion, forbid its being 
classed among the representatives of the genus Entomoceras. , 

The sutures of Eutomooeras are never coratitic, but markedly dolichophyllie. 
There are, indeed, no ammonites among the section of Ammonea traohyostrma^ 
which in the complicated arrangement of their sutural elements surpass some 
representatives of this genus ( E. Theron, E. subaoutum). Eatomoceras is, moreover, 
distinguished by the presence of a long hudy-oliamber. It is true that in none 
of my numerous specimens of JThishites Meleagri has the apertural margin of the 
peristome been preserved, but on the other hand in none of them does the imrt 
of the body-chamber that has been preserved exceed the length of one-half of a 
volution. This fact tends to prove that the species under consideration docs not 
belong to the section of Trachyostraca macrodoma, but to the Ceratitoidea with 
short body •chambers. • 

The same remark applies to a comparison of the present speoies with 
Paratropitee (group of Tropites aequabUes). Notwitl^standing its distant similarity, 
resulting from the presence of a high and individualised keel and of a falciform 
ribbing, Paratropites in its external features shows less resemblance to ThisUtes 
Meleagri than Eutomoceras. It differs from it by the shape of its transverse section. 
This is either broadly lenticular or oordiforrn. A species with strongly oomprtJssed 
whorls is not known to me among the representatives of this subgenus, which, 
moreover, possesses dolichophyllie, not ceratitic, sutures. 

The last group of forms, which remain to be compared, are Thishites and 
Parathisbites. 

With Thishites our species agrees in the majority of imjwrtant characters. 
There are, however, two exceptions. All the species described by E. v. Mojsisovics 
from the camic beds of the Hallsttat-limestone, are dwmrf species, none of them 
oxc(»eding 24!mm. in diameter. Compared with those forms some of my Himalayan 
examples are true giants, but their large dimensions certainly constitute no valid 
argument against their relegation to Thishites in view of the close agreement of the 
remaining characters. The second exception is the development of the si^tura!! Ifiic, 
which is ceratitic, whereas E. v. Mojsisovics in his diagnosis of Thishites states the 
lobes to bo olydonitic, ».e., free from indentations. This dijignosjs loses, however, 
much of its importance, if wo consider that among sixteen Alpine species of Thishites 
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there is only a sinj^le one {Th. Agrioola) whoaesatiueB have been exaanliied in 
detail. I am consequently not inclined to overestimate the valne of this statement 
Ih Fafathi$bite» ceratitic sutures have bemi noticed. But the most rcanarkable 
character in this subgenos, which is so closely allied to TAis6ife»->4n &ot its only 
feature of subgenerio value— is the development of lappets crossing the external 
keel and forming a direct continuation of the lateral sculpture. Now* my qpeoimens 
are absolutely devoid of this sort of sculpturei and can consequently not be dassed 
among the representatives of Parathiibiteg. 

ThiaUtet Eauahqferi Mojsisovics (Cephalopoden der Hallstfttter Ealke, 
Abhandl. E. E. Geol. Beichsanst., VI — 2. p. 440, Taf. GXLII, fig. 26), Th, Anatolia 
Mojs. (jftfd. p. 440, Taf. CXLII. fig. 26) and Th. Somi Mqs. (ibid. p. 429, Taf. 
CXXJl* figs. 27, 28) have been mentioned by E. v. Mojsisovios among fhe con* 
generic species most nearly allied to the present one. Apart from the difference 
in their dimensions, Th. Meleagri and Th, Anatolia seem to approeeh each othmr 
most closely, but the difference in the width of the umbilicus will always make 
a distinction easy, even if one has to deal with young individuals. 

Among all the Alpine species of Thiabitea there is none with an umbilicus 
so small as that of Th. Meleagri. 


2. Thisbitbs Rokaldshati nov. sp. PI. XI, figs. 19, 20. 

Prom Thiabitea Meleagri the present species must be separated on account of 
its very delicate ornamentation, consisting of numerous falciform ribs. 

In the umbilical region the ribs are faintly developed and narrow. Th^ 
become slightly elevated in the upper portion of the lateral parts and are separated 
by low intercostal depressions, which are somewhat wider than the ribs. Their 
number is augmented either by intercalation or by bifurcation of the primary 
ribs. The bifurcation sets in most frequently in the middle of the height of the 
flanks. In the inner volutions most of the ribs rise in pairs foom the umbi> 
lical margin. In the body-chamber of my full-grown specimen the sculpture is 
subject to some variation. Two or three of the sickle-shaped marginal ribs are 
united into a broad fold, which reaches across the lower portion of the flanks down 
to the umbilical margin. These broad folds are separated by equally wide and 
low intercostal spaces. 

In its general shape this species is distinguished by very strongly compressed 
whorls. The umbilicus is wider than in the preceding species and distinctly opens 
out in the last whorl. 

The distinction of full grown specimens of Th. Meleagri and Th. Bonald- 
al^yi is /easy, as will be seen from a comparison of their respective illustrations. 
But among the young examples of the two species transitional forms seem 
to exist, the rapge of variation in the sculpture of Th, Meleagri being rather 
considerable. 
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Mg. so. 

IHMiMtcr o( tk« ib«ll tk ittn. S6 mm. 

^ „ 0 msUUmui ••....On 8« 

H«igbt «f Uwf feomtiM uttbSiml ntnm . . . . 18 » 18 n 

iu() Tolotioa C „ ptmmiiag whori .... 14 „ 10 „ 

Tfaioktiea of tAw kit TotntioB •..•..7n 7.. 

Sufurei.’^Tbe sutures are porfeotly identical with those of the preceding 
species. 

J2smarjt «. — Thiabitei Sonaldahayi is closely aUied to Th. JBorni Mojo. (Oeph. 
Hallst. Kalke, Abhandl. K. K. Geol. Beiohsacst.. 71^2, p. 427, Taf. OXLII, fig. 
27, 28). , Differences exist in the snuller umbilicus of the Indian shell and in the 
absence of the transitory paulostomes or lunulse noticed in the Alpine speoiea by 
E. ▼. Mojsisovics. 

Th» Bonaldahayi has been collected in the Tropites-limestone of Lilinthi and 
Tera Gddh by Smith and A. r. Krafft, but is less numerously represented in the 
Himdlayan collection than Th. 2£el6tkgti, 

3. Thisbitxb Gaupbelli nor. sp. PI. XI, figs. 12, 18. 

This is a genuine dwarf species like all the Alpine representatives of the sub- 
genus Thiabitea. Among my matorialB from Tera Gddh (coll. Smith tmd A. v. 
Krafft) there are only small individuals, but all are provided with parts of the 
body-chamber. 

The most remarkable characters of this species are its globose shape and its 
very simple • sculpture. The whorls are strongly inflated, being of nearly equal 
height and thickness. The greatest transverse diameter coincides with the upper limit 
of the lower third of the entire height of the whorls. Prom this point the lateral 
parts are bent in a regular curve towards both the umbilical margin and the siphonal 
part. The latter is provided with a high keel with its base marked off distinctly 
by fointly developed keel-furrows. The umbilicus is very small. 

The simple lateral sculpture consists of straight transverse ribs, which are 
idightly turned forward in the marginal region. A thin, thread-like conjugation 
of the ribs along the external keel-furrow has not been noticed. The lower 
portion of the flanks is smooth. The ribs do not extend into the umbilical 
region. They are imdivided. 

Dimenaiona. 


Diameter of the shell . • . • . • 21 mm. 

M ,• gg ambiliooi 2 „ 

Hdghtofthe C aboTe the umbtlioal sutaTe • . . • • • • 12 p» 

last Yolntioii I m „ preoe^ng Yolutioii • • • • • . 9 st ^ 

Thiokness of the last rolntion • • *12 


Suturea . — ^Yery similar to those of ThUbitea Meleagri and Th. SoneUdahayi, 
Principal lateral lobe deeper tiuin the siphonal lobe. The auziliafy lobe is divided 
by the umbilical margin. 
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4). Thisbitbp (?) HOT. sp. ind. 

For the sake of completeness mention must be made here of tvro lai^e, strongly 
compressed fragments of bodyohambers from the Tropites<limeetone of Kuti (ooll. 
Krafft), which in general shape and scnlptnre agree with Tki$bites Meleagri. 
In both fragments the last volution exceeds 30 mm. in height. Apart from their 
large size they are distingxiished from Th. Meleagri by the egression of the 
umbilicus, which, as far as can be made out from such poorly preserved fragments^ 
s(;ems to bo very considerable. 

The advisability of placing this species in the subgenus Thisbitea is question* 
able. I do not wisli to overlook the possibility that wo may, perhaps, be dealing 
n ithia now subgenus of Ceratites. 


Subgonus: Fabatmisbitss Mojsisovics. 

According to th(! diagnosis given by E. von Mojsisovics, I have united in this 
subgenus only those species of Ceratitidae, which are distinguished by the develop* 
mont of external lappets crossing the siphonal keel. 

In the Alpint? Trias the subgonus ParatMahites is represented by two species, 
which are r<?strictcd to l)cds of noric ago. In the Himalayan collections four species 
can be distinguished. 


1. PARA.THI.SBITBS cf. SCAPHITIFORMIS HaUCr. PI. XI, figS. 22, 23. 

1M56. Awmonitei xcaphU{foTf>ni> P. ▼. Hanw, Beitripn* *nr Kenntnim dor Cephalopodenf»nn* def 
Ilallctiitter Sohichten, Donksohr. Knii. Akad. d. Wins math. nat. ol. Bd. IX, p. 170. Taf. II. figs. 4*6. 

1879 HungarUet B. t. Mojsisovips, Vorlaeufige Uebewiohl dcr Ainmonitongattnngen der 

miiditsrranen nnd jnvaTischeu Trias. Verhandl. K. K. Geol. Ueichsanat., p. 170. 

181)3. /’(irartisWM* E. T. MojsisoTicB, Dif Cephalopoden dor Hallstatior Kslko, Ahhandl. 

K. K. Geol. Rflirhsanst.. VI-8, p. 173, Taf. CXXXIX, figs. 11, 12. 

Two specimens from the Tropites-limestone of Tera Gddh (coll. Smith) agree 
with Parathiabites acaphitijormia from the noric Hallstatt-limestonc of the Som* 
moraukogel in such a remarkable manner that I should not have hesitated to 
identify them with it ])ut’ for their smaller dimensions, and for some differences in 
details of the sutural Hue. F. v. Hauer’s type-speoimen is a moderately large shell of 
56 mm. in diameter, whereas my examjilcs although attaining only half this size, 
are nevcrtheltiss provided with body-ohambors and have all the characters of the 
Hallstatt type fully developed, especially the ogroasionof the umbilicus, by which the 
designation of acaphitiformia is justified. I consequently deemed it best to refer 
tOithc Iqdian form as P. cf. acaphitiformia and to leave the question of direct 
identity in suspense. 

The high-mouthed volutions overlap one another considerably. The transverse 
section is lentiCblar and higher than broad. The umbilicus is very small in. 
the adolescent stage of growth. With the beginning of the body-chamber, however^ 
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the umbilioi^ satare sli^tly deviates from the normal spiral and the umbilicus 
gradually opens. In the meantime it beccataes flatter, Bnt this egression is not 
very strongly developed, considerably less for instance ' t^n in Farajuvavilea or 
in some species of Saloriiea. 

The external keel is broad and high, and distinctly individualised at its base. 
Its strong development is a very conspicuous feature in the European as well as in 
the Indian representatives of the spedes. ^ 

The sculpture consists of foloiform ribs which are turned anteriorly in the 
marginal region. They rise in pairs or in fosoiouli near the umbilical margin. 
Here some of them appear to be slightly elevated above the general level of the shell 
by the deepening of the intercostal depressions. 

In the body-chamber a variation of the sculpture is noticed, the ribs l^ing 
imited into broad plications whidx are separated by^ wide intercostal valleys. 
This is the same pattern of ornamentation as is met with in E. v. Hauer’s type- 
specimen of Farathiabitea aoaphitiformia. In my specimen illustrated in fig. 28 
this individualisation of the single fasciculi is less distinctly marked, but the 
specimen very clearly exhibits the presence of spoon-shaped lappets on the exter- 
nal keel. Those lappets are formed by lateral plications uniting on eitlier side 
of the median keel. In my second example this development of external 
lappets, the distinctive feature of the subgenus Farathiabitea, is less clearly 
marked. In this respect it agrees exactly with E. v. Hauer’s typo-specimen from 
the Hallstatt-limostone. 


Fimenriona. 

Diameter of the ehell 27 nuu 

„ „ „ umbilicus • • • 6*5 „ 

Height of the r above the umbilioai sutoire • IS „ 

last volution c ta »» preceding whorl • • • • • , . 9*6 „ 

Thiokneas of the laat volution « , , 7*5 „ 

Suturea . — comparison of the illustrations on PI. XI of this memoir and of 
fig. 12 in the monograph of E. r. Mojsisovios will give the impression of con- 
siderable differences existing between the sutural lines of the Indian and European 
speoimens. This, however, is not the case. The sutm^s of the two examples, by 
which the Alpine species is represented in the collootions of the K. K. Geologisohe 
Beiohsanstalt, in Vienna, have suffered greatly by grinding off a thicker portion 
of the shell than should have been done. With kind permission of the Dircotor of 
the Gooi. Eeiohsanstalt I have tried to lay bare the sutures at a place not formerly 
touched by the grinding stone or by hydrochloric acid, and I have succeeded in 
developing a fairly well preserved sutural line, an illustration of which is given 
on PI. XI, fig. 27. Erom this figure it will be seen that the bifid siphongl lobe .is 
not the deepest hut a little shorter than tl>e principal lateral lobe. It is,* however, 
still deeper than in my Himdlayan speoimens, although tho differezioe is almost 
insignificant. The mai^ins of tho saddles of the Indian exfimf^les appear entire 
to the naked eye, but by means of a magnifying glass delicate indeutations are 
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noticed. That they axe leaa distinctly serrated than the xnarginal walls oC the 
specimen from Hailstatt, is ea^y explained by their sgpudl^ diineniuonB. 

There are two small auxiliary lobes present outside the sntoxe. 

The only detail in which the sutures of the Indian and Alpine spedlmaiiB 
really differ is the length of the siphonal lobe, though this diff^Eenoe is of smaller 
importauoe tlian might be supposed from the doBoriptkm and figures of E. t» 
MojsiBorios. 

i 

2. PAaATSiSBiTXs of. Hyrtli Mojsisovics. PI. XI, fig. 16. 

1898. FarathUbilet Myrtli K. t. Mqsiwvioi., Die Oeptalopodm der HsUatittar Kalla. Abhandl. S. S. 
OaoL BelRhaaiut.. \l-2, p. 446, T$i. CXKXIX. 8g. IS. 

'ru'o specimens from the Tropites-Umestone of Tera 06dh (coll. KraSQ agree 
so cSisely with FarathiaUtea Hyrtli Mojs. from the noric HallBtatt*lime8tone of 
the Sommeraukogel that it is only a matter of individual taste whether a direct 
identification or a provisional reference to that species as “ should be prefenld. 

The figured specimen is of a slightly oblique shape and a little larger than 
the Hallstatt type. It is somewhat more strongly compressed, the proportion of 
height to width in the transverse section agreeing with that in P. acapMt^formia, 
The differences from that species are those which have been enumerated by 
E. V. Mojsisovics, namely the larger diameter of the umbilious within the inner 
volutions and the small importance of the low external keel. 

In the sculpture the grouping of ribs into bundles is faintly indicated. To the 
.bundles there are corresponding plications which form transversely elongated pro- 
minenoes along the umbilical margin. The siphonal keel is crossed by the lateral 
ribs, which on the external area describe curves strongly turned forward. In 
general the ornamentation is a little more delicate in the Himalayan examples 
than on the Alpine type<specimen : but this may, perhaps : be due merely to the 
state of preservation. 

JHmenaiona. 

Dinmeter of tho fihell 23 mm. 

,, „ umbilious .sSm 

Height > volution 

Thiokness ^ ^ • 6 » 

Suturea.—Wery similar to those of the preceding species, but the bifid siphonal 
and the principal lateral lobe stand at the same level and only one auxihaty 
lobe has been noticed outside the umbilical suture, which divides the small 
auxiliary saddle. 

3. Farathxsbitbs Windhaso; nov. sp. FI. XI, figs. 14, 15. 

Amoqg Smith’s colleotions from the Tropite8*limestone cA Tera Qidh a new 
species of Farathiabitea is very closely allied to P. Hyrtli Mojs., but differs from 
it in having genuine umbilical tobercles. 

The arrangement of ribs into fasciculi is very distinctly dev^oped, even m 
early stages of growth. As a rule, three ribs originating from a radially protraotad 
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waMlIttid ave grotiped into a bii|^e. Sladi bp^41e odvresponds to a low 

{ilica^iBi, w&iolii ii aepaiated Iroui tho adjoinio^ a broad inter’^iostal 

TaHegri ^biob in iddtii connderabfy exceeds tbe fnno^ Itatire^ the single elements 
of fa^ouli. 

Simple intercalated ribs also oooar> but only as an exception. In general tbe 
ornamentation of this species is distinguiBhed by its remaarkable regularity. 

The shape of tbe siphonal part is exactly the same as in P. MyrUi. The 
median keel is broad but very low and flatiy arched. The presence of forward 
turned Bpoon>shaped lappets on tiie siphonal area is dearly marked. They form 
continuations of the ribs, not transitional peristomes or paulostomes. Traces of 
lunul8B,baye not been noticed. In the marginal region the siokle-diaped termina* 
tions c& the ribs are oonueotod by a thread-like spiral line, roodlling the external 
spiral lines in TMabites Meleagri Mojs. 

DimenHotu, 

Diameter of the shell 21 mni. 

t« s» »• ambilicus 5 

Height of the r aboTe the ttmbilioal euture • • • • • . 11 „ 

last Tolution 1 » »> preceding wliorl 6 „ 

Tbiokness of the last Yolatlon 8 m 

Suture *. — In their arrangement and in the ooratitic development of the lobes 
very similar to the sutural line of the preceding spooies. The siphonal lobe is 
shorter than the principal lateral lobe and divided by a broad median prominence. 
In each of its wings an accessory dentioulation is noticed besides the sharp terminal 
point. Second lateral saddle well individualised. One single auxiliary lobe outside 
the umbilical suture. 

Remark *. — In its ornamentation the i)rcscnt species exhibits a groat resom- 
blaaoe to Thi*bUea Ronaldahayi Biencr. From this form it is, however, easily 
distinguished by its coarser ribbing, larger umbilious, less strongly compressed 
whorls and low, flatly vaulted external keel. I 

4. Farathisbitiss bodioeb nov. sp. FI XI, fig. 21. 

This species, represented by a single but well preserved specimen collected 
by Erafft from the Tropites-limestone of Kalapani is easily distinguished from other 
oongenerio forms by the development of strong umbilical and mai^inal tubercles. 
In this respect it imitates the group of TJUabite* Burtini Mojs., but, on account 
of tiie sculpture of its siphonal part, it oannot be separated from the subgenus Raru’ 
rnUbite*. 

The volutions are of nearly equal height and thickness. The lateral parts are 
flat and converge very little from the umbilical towards tbe siphonal mai^n. 
The sipbfflial area is marked off from the flanks by a blunt edge. It is brood and 
flatly curved. A low and broadly rounded keel is restricted to the piedian part of the 
sif^iioiial area and is not mwe strongly developed tlian in P. ByrtU Mojs. Tlie 
•lowly increofling volutions enclose a comparatively wide umbilicus. Tbe greater 

v% 
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part of the inner wh(nrl is exposed ijithin the umbiUoal area. The maximiun 
thickness of the volutions cofnoides with the rounded umbilical margin, from whi<di 
the lateral parts of the shell slope in a regular curve down to the umbilical suture. 

One*quarter of the last volution belongs to the body-chamber. 

The sculpture of this little shell is very prominent. On the exposed flanks of 
the inner volutions strong umbilical tubercles are noticed, recalling in their strong 
development the sculpture in young individuals of Key»erlii^ite$ Hyatt (Boise- 
iUe$ Philippi, group of CeratUet tubrobusti). Near the boginnii^ of the last whorl 
the umbilical tubercles disappear and for some distance the ornamentation consists 
of numerous and delicate falciform riba only, which are slightly elevated in the 
vicinity of the siphonal margin. A short distance from the last air-chamber very 
coarse umbilical tubercles make their appearance again. In the meantime the 
marginal elevations of the ribs also develop into proper tuberoles. Thus in the 
vicinity of the aperture two rows of tubercles or spines are formed, one along the 
umbilical and the other along the siphonal margin. In this region of the shell the 
falciform ribs beoome rather irregular. Some of them bifurcate in the umbi- 
lical tuberoles, some remain undivided. Occasionally even a conjugation of two 
ribs is noticed, which, bifurcating in an umbilical tubercle, are united again in the 
marginal spiral. 

The ornamentation of the siphonal area is faintly marked, It is, however, dis- 
tinotly developed in the vicinity of the aperture, where the broad, anteriorly turned 
lappets are seen to cross the external keels. Their correspondence with the lateral 
'ribs is suillciontly obvious to justify the present species being placed in the subgeuus 
Parathiabitea. 

Dimenaiona. 

Diameter of the shoU • v • • 18 lum. 

n ,9 99 Hmbilioua 

lieitsht of the ( above the umbilical euturo 8 m 

last volution C n •» preoediug whorl 8 „ 

Tbicknetfl of the last volution 7'6 „ 

Suturea . — Very similar to those of P. SyrtU\; siphonal lobe bifid, w'ith a broad 
but low median promioenoe, a little shorter than the strongly serrated principal 
lateral lobe. Siphonal saddle higher than the principal lateral saddle. Second 
lateral lobe and saddle very low. One auxiliary lobe outside the umbilical 
suture. 

Bemarka . — There exists a striking resemblanoe between this species and a 
representative of the group of Oeratitea gemimti in the Musohelkalk of the Arotio 
region, Ceratitea laqueatm Lindstroem (Memoirs of the Swedish Academy of Soionces, 
Vol. VI, p. 5, PI. II, figs. 3, 4) from the Daonella-limestone of Spitzbergen. The 
illustration of Lindstroem’s type-specimen by £. v. Mojsisovios (Arktisohe Trias- 
faunen, kfdmoires Academic Impdr. des sciences de St. Fetorsbourg, 7 ser. 1886, 
T. XXXIII, No. 6, p. 61, Taf. IX, fig. 2) shows an ammonite, which, although sur- 
passing Parathiabj^ea nodiger enormously in its dimmisions, still exhibits a dose 
agreement in its general shape and sculpture. Falciform ribs adorned with 
marginal tubercles are the prodaminating element of sculpture ; to these a few stout 
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umbilioal tabeioles are added on. the body-et^mh^r. The riba oroaa the flatly ouryed 
aphonal area and its low median keel in the almpe^b{ airiwriorly turned kppets 
exactly aa in typical species of the anbgenns PoratMaMfin. 

Attention has been drawn to the close relati<mahip of the upper Triassic 
Thitibitea to the Arotio group of OeratUea genUncUi by £. Ton lIojsiaoticB, bnt some 
species of the latter group, especially C, laqueatua, appear to be still more nearly 
allied to Part^hiabitea. On this species the lappets crossing the siphonal nrea do 
certainly correspond to a continuation of the lateral ribs as in Paratkiabitea, not to 
transitional peristomes or paulostomes as in Ceratitea geminalua or in 0. NiUhorati, 
The question raay be raised, indeed, whether 0, laqueatua should not be removed 
from the group of 0. gminati and considered as the ancestor of the norio subgenus 

Paratkiabitea, * 

Genus : Jbllinbkit£s dot. gen. 

This new genus is introduced for the accommodation of three species from the 
Tropites'limestone of Lilinthi, wliich have such a peculiar comhi nation of characters 
that they cannot bo incorporated with other genera. 

The widely umbilicated shells with slowly increasing whorls recall in their 
general shape and involution the genus Arpaditea Mojsisovies, but the sculpture 
of the siphonal and marginal regions is entirely difleront. The median line of the 
siphonal area is marked by a high and sharp keel, which is accompanied by deep, 
rounded keel-furrows on either side. Each of these two siphonal keel-furrows is 
bordered along the siphonal margin by another keel, corresponding with the median 
keel in height and sharpness. But these marginal keels arc of a very peculiar kind.* 
They are formed by a conjugation of the lateral ribs, each rib running out on the 
external part to the next succeeding rib and touching it, so that a spiral keel is 
formed, in which the ribs meet. 

Neither the marginal nor the median keels are continuous, but are occasionally 
interrupted by depressions, which in their direction correspond with the lateral 
sculpture. Most of the intercostal valleys die out in gradually narrowing, sickle- 
shaped depressions between the marginal keel and two succeeding ribs. But 
occasionally an intercostal valley crosses the siphonal area in a curve strongly 
bent towards the anterior part, interrupting marginal and siphonal keels. Thus 
contractions of the shell are formed which may be compared to the paulostome- 
furrows of Ariatomitea Mojsisovies. . 

As characters of generic importance, the combination of paulostome-furrows or 
contractions with lateral ribs and tubercles, and the presence of three distinct keels 
may be quoted, the twe marginal keels resulting from a conjugation of lateral ribs 
j along the siphonal margin. 

For this new genus the denomination of JelUnekitea is proposed, in ^honour^ of 
iS. Jellinek, whoso works on the physiological effects of electricity are well known 
in science. 

JelUnekitea is so far only known from theTropites-limestone ef the Himdlayas, 
rwhere it is represented by three species. 

1 am in some doubt with regard to the systematic position of this isolated 
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genus. That it belongs to the aeot^ of Traekgputraou brei^dkmMt wt in ^ 
TrcpUoidea, is pretty oertaih. In my type'specdmmK^ MhinekitU Eovegi (!Pi ^ 
fig. 6) the aperture seems almost to ooinoide with the aeinsl peristome of the didl. 
The length of the body-obainber therefmre scarcely amounts to more than oiie>hall of 
the last whorl. Nor has any been met with among my fifteen specimens in which 
more than one*half of a yolution belongs to the body'ohamber. 

The sutural line shows tlie normal number of ceratitio lobes. Thus the place 
of JelUneMtes among the Ceratitida is ascertained. 

The presence of a high external keel excludes any relationship with the seotnms 
of JHaiiehitea, Traehyoerateat Orthophuritea or MeraoUtea, There is some pro* 
bability in favour of the correotness of assigning to this isolated genus a systematie 
position under CeratUes, especially near the subgenora Thiahites and JPamthUhiiea. 
In ThisUtea transitory peristomes, a feature yeiy nearly allied to paulostome-furrows, 
often occur. In Thiabitea Meleagri Mojs. the presence of a continnoas spiral 
line along the base of the external keel on either side has been noticed by £. v. 
UojsisovioB. This spiral line is formed by the strong sickle-shaped ribs, running 
out on the siphonal part thin and thread-like to the next succeeding rib, touching 
this latter. If we imagine an ammonite, in which this thread-like spiral line 
resulting from the conjugation of two or more lateral ribs were elevated into a proper 
keel, and if wo imagine the spoon-shaped lappets, which in FarMiahitea cross the 
siphonal part, to he bordered by deeply excavated constrictions, a shell resembling 
JellineUtea will ho formed by the combination of these two peculiar characters. 

1. JELLIXEKITBS BaRKABDI UOV. Sp. FI. XI, fig. 6. 

This species is to be considered as prototype of the genus. It is the largest, and 
provided with a very coarse sculpture, and has the distinctive features of generic 
importance most clearly developed. 

The slowly increasing whorls overlap one another very little. The inner 
volutions are consequently exposed within the large open umbilicus. The lateral 
parts are flat. The greatest transverse diameter coincides with the rounded-off 
umbilioal margin. From the line of their greatest thickness the whorls bend 
down to the umbilical suture in a regular curve without the interposition of a distinct 
umbilical wall. Fpm the siphonal part the flanks are separated sharply by the 
high marginal keels, which border the deeply excavated, rounded keel-furrows. The 
median keel rises somewhat above the level of the two mai^inal keels. 

On the inner volutions the sculpture consists of strong umbilical and latemd 
spines or tubercles, connected by straight, radial ribs. Although the lateral q>ines 
are situated not far from the marginal keel, they are entirely exposed within the 
umbilicus, the umbilical suture remaining outside the spiral row of lateral tuberoles 
of the preceding volution. 

On the last solution the sculpture becomes more irregular. The umbilioal 
tuberoles persist, hut the lateral tubercles are not developed on every rib, and are 
of unequal strength. The ribs are ooarse and broad, and separated by wide interoostak 



«{»«ee8. Tbi^ ^ (eitlter simplt) or ociginato in palce |ro« ibe nmbilioal spinw. 
if oo^ in tbe anie^ rib ii al^ytt 13ia etoration of 

Iba lalinnHi'^^ tbc^ oii^t to by a general 

swrilboig ^ ribs to widto ^ a move or less stoffp geatonlation. From this 
.geOtoototion (be ribs are strongly tumed forward towards thO aperture, running for 
some disbanoe almost parallel to the marginal keel before meeting it. 

At three places contractions are noticed, resulting foom a complete interruptiou 
of lateral sculpture and keels. One of the wide totereostal spaces thtos out 
■gradually between the marginal portions of two ribs, and at last crosses the marginal 
keel in a narrow breach. A corresponding, lower depression to the medimi kee^ 
marks the most anterior point of the oontraotion. By carefully examining one 
of thesa contractions, it is clearly seen that the marginal keels are not independent 
of the lateral ribs but are exclusively formed by their conjugation. On the 
anterior side of the contraction the succeeding rib is itself developed into the 
marginal keel. 

The oontraetions occur at irregular distances. Between the two anterior ones 
uf my type-specimen a marginal keel is intercalated, resulting from the conjugation 
of tiiree ribs only. 

Dimenaiom. 

Diameter of the shell • • 36 mm. 

,, H „ umbilicas • , . 13*5 „ 

Height of the r above the mnbilioal latoro 16 m 

last volution v ,, preceding whorl 13 

Thickness of the last volution 10 , 

99 9 *^ $9 99 i» measured along the distanoo of two umbilical spines 12 ,, 

Suturea. — Not known to detaiL 

Locality. — Nmtber of apecimem examined. — Liliuthi, 2 (coll. Erafft). 

2. JxiiUKXEITBS Saundersi uov. sp. FI. XI, fig. 7. 

This ijpecies is distinguished from JelUnekitea Barnard* by its less complicated 
sculpture. Umbilical tubercles are completely absent and marginal tubercles are 
faintly developed and chiefly restricted to the inner volutions. The term " marginal ” 
has been assigned to these tubercles, because the two keels bordering the keel- 
farrows do not form a demarcation of the siphonal and lateral parts but are situated 
externally. The siphonal margins correspond to the line which in the preceding 
species is marked by the spiral row of lateral tubercles. The siphonal area is 
consequently much broader in proportion to the height of the v<fiutions thim in 
J. Barnard*. 

The transverse section is approximately rectangular and the distaaoe ftoip the 
umbilical and siphonal margins, lespeotivriy, nearly equal in length, ijbc wbotls 
embxaee one another only on the broad siphonal part. 

My specimens consisting of air-chambers only, the soulp^re of tiie body- 
chamber is not known to me. This makes the diagnosis of the speoies to a eeetato 



40 FAUKA OF THE TROPITBS-LIMBSTONB OF BYANS. 

extent incomplete. In the last volution of my examples the soulpture is snbjeot'to*' 
small variation only. The, marginal* spines, which are notioed as a permanent 
oharaeter on the inner volutions, arc gradually obliterated, and many ribs remain fine 
from this kind of ornamentation. The ribs are delicate, mostly simple, but rarely 
bifurcating at the umbilical margin, and separated by very broad intercostal spaces 
of irregular width. In general the soulpture is much more delicate than in tbc' 
preceding species, especially so along the siphonal area. 

KSither the median nor the two other external keels — they are not marginal 
in the present species — rise to the same height as in equally«sized specimens of 
J. Barnardi, Contractions, accompanied by interruptions of the ezk'rnal sculpture, 
occur more frequently. In the anterior half of its last volution my type^pecimen 
exhibits five contractions orpaulostome furrows. They sro very narrow, only one- 
* third part of the width of the corresponding intercostal spaces, but nevertheless they 
interrupt the keels completely. 

The ribs are sharp and inversely imbricating, their steeper slope being turned 
backwards. 

Bimenaions. 


DiAuatar o( the aball S2 aun. 

umhiliona. ......... 8*5 

HaiKht 
ThIokiiiiM 


J of the last Tolutiou { s'^ *' 


All my specimens consisting of air-ebarahers only, the dimensions attained by 
full-grown individuals wore probably little inferior to those of the preceding 
species. 

Sutures. — The species has the normal number of lobes. The projection of 
the periphery of the penultimate whorl touches the umbilical saddle in the last 
volutiou. Thus the lobe following the principal lateral saddle must be designated 
UK second lateral lobe, notwithstanding its position in the vicinity of the umbilical 
suture. 

Siphonal lobe bifid and divided by a very low median prominence with 
rounded top. Lateral lobes ocratitic, serrated at their base. Saddles outii'e. Siphonal 
and principal lateral lobes equally deep. Sii’honal saddle slightly surpassing the 
principal lateral saddle in height. Tlio umbilical saddle is the second lateral saddle. 
Ko auxiliary lobes. 

Locality. — Number of speeimens examined. — Lilinthi 3 (coll. Krafft). 


3. JULLINSKITBS HOVBYI UOV. Sp. FI. XI, fig. 6. 

The Uimdlayan collection contains a rich assemblage of this species, which 
difior^from Jellithekitee Barnardi and J, Saunderai principally by its more slowly 
bu^asing, compressed whorls and numerous falciform ribs. 

Tho species possesses a flat, dhooidal shell, very similar in its outlines to 
that of Jrpadititf TaaaUo Mojs. or of A. Orion Mojs. from the oamio stage 
of the Uallstatt-limostone. The volutions overlap one another but very little.' 
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The lateral parts are flatly arched, 'rhe vpbonal area is ooosidorably narrower 
.than in J. Saundeni, the margins oorresponding exactly 16 the keels, whi^h an' 
formed by the conjugation of lateral ribs. .The marginal and median keels are 
of equal height, and more strongly developed than in the preceding species. The 
umbilicus Is wide but low. No distinct umbilical wall is marked ott ftom the 
steeply curved slope of the lateral parts to the umbilical suture. 

In the development of its sculpture ike pi*eseut species holds an interinediate 
position between J, Bamardi and J. Sautulersi. Tubercles are but faintly 
indicated and only along the umbilical margin of the body-ohaniber. Lateral spines 
are entirely absent. 

The ribs are very numemus and of faloiforni shape. They originate as single 
ribs or in pairs near the umbilical mai’gin. Intercalated ribs, which du not A)aoh 
down into tho lower portion of the Hanks, also occur, but rarely, haulostomc fuiTows 
interrupting the sculpture occur more frequently than in the two preceding species. 
In my typo*specimon not less than nine contractions arc noticed in the last huK 
volution. Near the aperture they actually become so crowded, that only tv\u or 
three ribs are united in a marginal keel between two succeeding j)auIo.stomc 
furrows. 

The falciform oharaoter of tho ribs is marked iu tlie last volution only. On tlic 
inner volutions the transverse ribs are straight and run in radial direct ions. 

JDimeimotn. 

Diamater of tho shell 27 mm, 

99 n 99 OmbiliOUB 11 99 

TwfkMi.} I 1I-6 " 

Sutures , — Almost identical with those in J. Saundersi. 

Locality. — Number of specimens examined . — Lilinthi 10 (coll. Smith and A. V. 
Krafft). 


Genus : Arpauixks Mojsisovios. 

Abfaditbs Tassilo Mojsisovios. FI. YU, fig. 0. 

1898. Arpadite$ Taitilo B. ▼. MoJiisoTiei, Capbkloimden dcr Hkllitattor Kaikr, Atdmndl. K. K. Gaol 
BeiahwMt., VI.2, p. 464. Taf. CLIII. 6g. 2. 

This spooies of the carnio llallstatt'limestonc of the Alpine Trias is represented 
in Smith’s collection from Tera Gddh by a single hut excellently preserved specimen 
which permits of accurate determination. 

In general shape, involution, size and sculpture my Him dlayan* example 
agrees perfectly with tho type-specimen of A. Tassilo from the Ellipticus beds of the 
Fouerkogel near Aussee. It consists of slowly increasing volutjons overlapping 
one another by less than one-half of their height, and leaving open a wide ambili- 
ous. The cross-section is nearly rectangular and oousiderably higher than broad. 
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The dlSeraioe between tlKMe tiro dii|ien^ons is even gf^ider tfafto in the Aipian 
type-speoiman. 13xe lateral parte are flat, hardly at all onmd and aeparated freed 
the umhilioal suture by a reiy low w^ll. Hie umbilical margin ia not nutfked oS 
sharply, but regularly rounded. From the siphonal area the flaaks are separated 
by a blunt mai^^al edge. The siphonal area itself is flat and provided with two 
external keels, enclosing a low median furrow. Both of them are aooompanied by 
faintly«niarked external furrows, which are considerably less strongly developed than 
the median furrow. 

The innermost volutions are smooth, as far at least as they are not embraced 
by the following whorls. The two last volutions exhibit the delioato but rich 
ornamentation, which is a remarkable feature of this beautiful speoies. It consists 
of very numerous thin and rounded falciform ribs. Simple ribs alternate irregu* 
larly with intercalated and dichotomous folds. Bifurcation sets in, as a rule, in the 
vicinity of the umhilioal margin, but rather rarely iu the upper portion of the lateral 
parts. A pair of equally strong ribs, rising in a small umbilical tuberole, forms 
the principal element of this lateral sculpture. 

Umhilioal tuberolcs are faintly developed along the umbilical marg^ of the 
last volution. It is only in the vicinity of the aperture that they gradually 
disappear. 

Hie ribs cross the siphonal margin in a curve strongly bent forward and are 
raised into small, elongated tubercles on the crest of the external keels. They 
unite in the median depression between the two keels, thus describing a strongly 
elongated lappet with its convexity turned anteriorly ip crossing the siphonal area. 

Ono'half of tho last volution belongs to the body>chamber. The obliteration 
of the umbilical tubercles and the weakening of the strength of ribs, which are 
more densely crowded in the vicinity of the aperture, make me suppose that the 
last rib may, perhaps, correspond to a true month-margin. 


Dimeimona. 

Diameter of the eball 2Z turn 

H M nnibillcue « . • « « • , • • 7 » 

Height of the c above die ombilioai suture « . • • • . 9 is 

last volution I „ „ preoeding wborl 7*5 ,, 

Thickness of the last volution s ^ t» 

(Sutures.— -The* sutures of the Alpine type-speoimeu of Arpitditea TomUo were 
not known to E. v. Mojsisovics. Mj Himdlayan specimen exhibits its sutural line 
with all its details. It agrees with the sutui^ of tho Alpine representatives of the 
genus Arpaditea of tho ladinio stage. The sutures are very simple, with faintly 
serrated lobes and entire saddles, recalling A. Cinenaia Mojsisovios (Cephalopoden 
dcr *Modtterranen Triasprovinz, Abhandl. K. K. Gool. Beichsanst., X, p. 56, 
Taf. XXVI, fig. 7). , 

Hie siplional lobe is divided by a very low median prominenoe. Each wing is 
provided with a small number of iusignifioaut denticulationB, which can only be seen 
by moans of a magnifying glass. The principal lateral and siphonal saddlw are ol 
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aearily equal he%ht. There ia no anxfliaij lotM preeentt but only a very small 
sa^e between tiie seoond lateral lobe and ibe nmbilioali As the projection 

of the periphery of the penultimate whorl touches prineipal lateral Imddle 
along its inner margin in the last volution, it is merely a matter of convenience 
whether the seoond lohe ami saddle be considered as auxiliary or as lateral 
elements. 


Subgenus : DiTTjfjnrras Mojsisovics. 


1. DirruASiTEs Bawuksoni nov. sp. H. VII, fig. 4. 

The figured specimen from the Tropites-Iimestone of Tera Gddh (coll. Smith), 
which may stand as the prototype of the species, shows a great resemblance in 
shape and sculpture to D. Doroeui v. Dittmar. For a complete description of 
this species from the camio stage of the HaUstatt-limestone the memoir of £. v. 
Mojsisovics (Oephalopoden der Hallsthtter Kalke, Abhandl. K. E. Geol. Reich8anBt.i 
VI*2, p. 460, Taf. CLIII, figs. 11, 12) should be consulted. 

The slowly increasing whorls envelop each other to one>third of their 
height and leave a wide, stair^like umbilicus open. They are high, compressed, 
and elliptioally rectangular in aeotion. The lateral parts are very gently curved 
and, in the marginal region, bend gradually towards the regularly rounded siphonal 
area. There is no distinct, sharply rounded marginal edge, as in J). Doreem,, 
On the otlier hand the umbiUoal margin is very sharply marked. A blunt edge 
separates the lateral parts from the high and perpendicular umbilical wall. It 
is this high, spiral wall which imparts to the inner whorls within the umbilicus a 
8tair>like appearance. 

The median line of the siphonal area coincides with a low depression, which 
is accompanied by external keels, which are followed by keel-furrows equal to 
the median depression in width and depth. The two keels are not high enough 
to rise above the general convexity of the oontral area. In dimensions they are 
inferior to the high and strong keels of D. Dorceua, but ibis difference is, perhaps, 
explained by the fact that my Himdlayan speoimen is a oast devoid of its shelly 
substanoe, whereas Dittmar’s type-specimen from Aussee was provided with its 
shell. 

The ventral area is entirely smooth and devoid of any ornamentation, which is 
confined to the lateral parts and to the umbilical wall. 

The pattern of ornamentation is nearly the same as in 2>. Doreew. In the 
inner volutions the ribs are broad, with rounded tops, and separated by intercostal 
spaces of equal width. In the last volution the number of ribs increases* eon- 
siderably. The ribs are narrower and sharp, and the intercostal valleys nearly 
twice as broad. The greater number of sharp and narrow ribs is the chief feature 
of difference between the Him&layan and European species. * 

The ribs are straight on the lateral parts but bent strongly forward in the 
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marginal region and backward on the umbilical walL Bifurcation of single ribs 
occasionally occurs in the middle of the flanks, but interoalated ribs are more 
frequently noticed than dichotomous ones. All the ribs terminate along the outer 
borders of the external keel-furrows. 


Dmetuions. 

Diameter of the aholl 115 num. 

« „ •• umbilical .89^ 

of the ( aboFC the umbilioal laiure 80 

last volution C .1 preceding whorl 40 

ThickuesB of the last volntioti 86 ,, 


Sutures . — The sutures point to a close relationship with Dittmarites Doroeus^ 
in which species the same type of brachyphyllic saddles and deeply serrated, lobes is 
repeated. 

Siphonal lobe shorter than the principal lateral lobe and divided by a very 
low median prominence. Borders of the two lateral lobes deeply incised and 
converging towards a median indentation which is the deepest of all. Saddles 
serrated up to their tops. The second lateral saddle and the auxiliary series are 
arranged into a tripartite suspensive lobe, this saddle and the adjoining auxiliary 
elements standing at an equal level. 

2. Dittmauitbs sp. ind. ex. aff. U. Lilli Guembel. PI. VI, flg. 2. 

The figured fragment of a body -chamber whorl from the Tropites-limestone of 
Tera Gddh (coll. Smith) belongs to all appearance to a species of Dittmarites 
showing great resemblanee in shape and sculpture to D. Lilli Guembel, from 
the noric Hallstatt-limestono of Berchtesgaden. D. Lilli has been figured by 
K. V. Mojsisovics (Cophalopodon der Hallstatter Kalke, Abhandl. K. K. Gool. 
Rciclisanst., VI -2, p. 463, Taf. OLIII, fig. 10) and is described by this author 
us a species uniting the falciform ribs of D. Dorceus with umbilical tubercles. 
This pattern of sculpture is clearly developed in the present specimen. 

My fragment consists of the anterior portion of the last volution, belonging 
entirely to the body-chamber of a large individual measuring about 90 mm. 
in diameter. At the proximal end of the volution the height of the cross-section 
is 33 mm., the width 16 mm. The umbilicus is comparatively small, much 
smaller than in D’. Dorceus or in D. Bawlinsoni. It can scarcely liave measured 
more than 14 mm. 

The small size of the umbilicus and the more compressed shape of the cross- 
section are the chief features of difference between my Himdlayan specimen and 
D. Lilli. The character of the sculpture would not afford any reason for separating 
the two species. 

The sculpture consists of numerous and delicate, falciform ribs, which originate 
in pairs along the umbilical edge. The point of bifuj«ation is marked by faint, 
elongated tuberclrs, w'hich arc slightly protracted in the direction of the ribs. In 
the rounded marginal region the ribs are strongly curved forward and terminate 
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Teiy sharply along the outer border of th^ keeHurrow which is raised into an 
elevated spiral line. 

The two keel-furrows arc loss deeply excavated and narrower than the median 
depression, which separates the two smooth venhral keels. 

Sutures . — Only the tops of the siphonal and principal lateral saddlesi forming 
part of the last sutural line, have been preserved. They are doliohophyllio, with 
deep indentations. • 

8. DiTi'MAKiTKs TaailIiI nov. sp. PI. YII, tig. 1. 

The group of Dittmaritea Lilli is rather richly represented in the Tropites- 
limestone of Tera Qddh. The collection of Mr. F. H. Smith contains a consider- 
able number of ammonites belonging to two species, which are nearly alli^ to 
L. Lilli, from which they differ by rather subordinate details only. 

For the larger of these two species the name of Littmarilea TrailU is proposed 
in remembrance of one of the first explorers of the snowy range of Kumaon. The 
entirely chambered specimen, which has been taken as the type of my illustration 
is sufficiently well preserved to allow all its obaractors of imjiortance to be studied. 

The shell is provided with high, compressed and moderately increasing whorls 
overlapping each other to the extent of three-fourths of their height. The 
largest transverse diameter of the cross-section corresponds to the umbilical margin, 
which is distinctly marked and rounded off very sharply. From this margin the 
flat lateral parts converge gradually towards the rounded siphonal area, whiolu 
is not separated distinctly from the lateral parts. The two keels stand close 
together and the two external furrows accompanying them are comparatively low. 

From J). Lilli Guombel this species is distinguished by its smaller umbilicus 
and by the less strongly marked sculpture of its siphonal area. Tho latter feature 
may also serve as a character of distinction between D. TrailU and the Hima- 
layan species, which has been described as Dittmaritea ap. ind. ex. aff, 2>. Lilli. 

The ornamentation of the lateral parts is very similar to that in D. Lilli. 
Falciform transverse ribs and delicate umbilical tubercles are the principal elements 
of sculpture. The ribs are, perhaps, a little more numerous and delicate than in D. 
Lilli. Tliey terminate abruptly along the siphonal margin. The development 
of faint umbilical tubercles is not confined to the last volution of full-grown 
individuals. In a specimen with a diameter of 24 mm. they are as distinctly 
marked as in my figured type-specimen. In the latter specimen the umbilicus 
has not been completely preserved. But, as we may judge from other examples, 
the pattern of ornamentation on the inner volutions within the umbilicus does 
not differ from that of the last whorl. 


Lwnermona. ' 

DiMneler of the ihell 70 mm. 

„ „ „ umbiliooi . . IS »• 

fieii;ht of the t ebove the nmbUiwl >> 

laet volatiou I „ h preooding whorl 74 „ 

Thioknoee of tho loet Tolatlon 70 „ 
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FAUNA OF THE TROPITBS-UMB8TONE OF BYAN6. 


My typ»«peoimen is entirely olmtcitberodt but tbo aperture aeeins to ooiaoida 
tritb the very last air-ohsCmber. If another tbree'qnarters (rf a vbliitioa are 
neokmied for the body*chamber the species must have attuned larger ^mansions 
than D. LiXli, as the diameter of the complete individual can scarcely have been 
less than lOU mm. 

8tit«re».—Yety much like those of j[>ittntarite» Saulituoui. Ldbes with deep 
finger*like indentations, converging towards a central digitation, which is the 
deepest. Saddles braohyphyllio, with serrated tops. 

Siphonal lobe narrow, divided a low, median prominence, each wing 
terminating in a single sharp point. The two lateral lobes of nearly equal depth. 
Second lateral saddle and auxiliary series united into a sort of suspensive lobe. 
Neither the second lateral saddle nor the following sutural elements are distinctly 
individualised. 

4<. DirrMAEiTEs TaxiLLiroEMis nov. sp. PL YU, figs. 2, 3. 

This species is very closely related to the preceding one, both by its shape and 
mode of involution, and by tho character of its sculpture and sutures. The two 
species are, indeed, so nearly allied, that if intermediate typos were known, they 
might with equal reason bo distinguished only as varieties of a single species. 

My examination of a rich assemblage of specimens from Tera Gddh (coll. Smith) 
has convinced me that the differences between J). Trailli and D. trailliformia are not 
very prominent. The umhilious is a little more widely opened in the presmit species 
and the volutions overlap each other to the extent of one>half their height 
only. The cross*8ection is less strongly compressed and the sculpture consists of less 
numerous, coarse ribs, wliich are t^eparated by broader intercostal spaces. 

Umbilical tubercles are absent or very imperfectly developed. On the other 
hand indistinct traces of lateral tubercles are noticed in the figured type*speoimen 
(Pig. 2). 

The sutural line agrees perfectly in the two species. 

Dimensiont. 


Pianiptor of tlio iholl • . • • 

• 

• 

• 

. . • 68 mm 

„ umbilicuH • • • • 

• 


• 

• • • 18 

Hoight of tbe f above the umbilioal latnre 

. 

• 


. . • 23 t» 

lafit volution' „ preoedinfjf whorl 

a 

a 

• 

. . . 

ThlekoetM of the last volution 

• 

• 

9 

. . . 21 .. 


5. PiiTMA.BrrES TEBA.&Ai>HBNsi8 nov. sp. PL XI, fig. 9. 

T|xo illustrated specimen from tho Tropites-limestone of Tera Giidh (coll. Smith) 
is, m spite *of its small dimensions, provided with a complete body*ohamber whorl 
and mouth-margin. Its body -chamber measures exactly one-half of the last 
volution. , 

The species cannot be compared to the inner nuclei of Dittmarites dtadou v. 
Uittnaar and its allies {vide E. v. Mojsisovios, Cephalopoden der Hallst&tter Ealke, 
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Abhandi. E. E. Qeol. Eekjbsanst.. VI*2 ^ 408, Tat OLIll. fig. 16), but its 
affinities ptant xariber to the small'^ised specie^ jheomth^ St. OassiaaEi 

beds o£ Soathern l^jnroi, namely, to P. fimoaua and P. SesoaMt Laube. 

Both speoies have been desorib^ more fully and illustrated by B. v. Mojsisovios 
(Cephabpoden der Mediterxanen Triasprovins, Abhandl. E. E. Qool. Beiohsanst., 
Bd. E, p. 60, 61, Taf. XXV, figs. 6, 11, 12 and 9, 10). 

2>. teragadkefuia agrees with D. rimoaua in the character of its involution and 
sculpture. Its whorls inorease very slowly and overlap one another only along 
thor siphonal margina The oross-section is broad and almost rectangular, the 
flat lateral parts being distinctly separated from the very gently curved siphonal 
area by sharply ronnded<off margins. The umbilicus is widely opened, but there is 
no mafked umbilioal edge, tiie lateral parts bending with gradually inoreasing 
convexity towards the umbilioal suture. Quite olose to the latter their inclination 
becomes perpendicular. 

The two keels are raised considerably above the general level of the siphonal 
area. They are perfectly smooth and separated by a very low and narrow median 
furrow. In no other species of Pittmaritea, indeed not even in P. Seaoatris do the 
two keels stand so olose to each other. 

The sculpture consists of coarse ribs of unequal strength. Most of the ribs 
bifurcate in the umbilioal region, but the point at which they originate is never 
marked by the presence of umbilioal tubercles. The ribs are either straight or 
slightly falciform. Tliey develop into &int, elongated tubercles in crossing the 
siphonal margin. On the siphonal area they arc gradually obliterated before rcaoh-' 
ing the median keels. The median portion of the external area remains entirely 
smooth. 

Pimemiona. 


DUmoier of the eliell 14 mm, 

„ „ f, umbilical 6 „ 

SnU }of tholastYdutign { J ” 


Suturea . — ^The sutures of this small species are distinguished from those of the 
naajority of oongenerio forms by their less complicated indentations. The saddles are 
entire and in the lobes dentioulations can be noticed only by means of a magnifying 
glass. The arrangement of the sutural line, however, is the same as in P. BawUmoni 
and its allies. 

The second lateral saddle is united with the auxiliary series in a sort of suspen- 
sive lobe. The siphonal lobe is comparatively broad and is divided by a me^n 
prominence of moderate height and width. The principal lateral lobe corresponds 
the siphonal margin. 

The expanding peristome or mouth-margin is well preserved. Its outlines follow 
the direction of the falciform, transverse ribs. 

Pemarka . — ^Although the two speoies from St. Cassian, P, ^Seaoatria and 2). 
rimoaua, |j|iow a distant resemblance to the present form, the features of distinction 
between them are sufficiently well marked to exclude any close relationship. 



48 FAUNA OF THE TROPITBS-LIME8TONE OF BTANS. 

■] 

From D. rimotm our specios differs bj its quadrangular cross-section, by its 
flat siphonal area and by its closely approaching keels. In D, Setoatria the trans- 
verse Section is nearly elliptical and the lateral sculpture roaches the two siphonal 
keels. 

Among the species of Dittmnritea from the caruio stage of the Hallstatt bods, 
dosoribod and illustrated by E. v. &Cojsisovics, there is none which can claim a closer 
compaiyson with the present s])ecies. 


6. Dittmaritiss (2) nov. sp. ind. PL Vil, fig. 6. 

From the Tropites-limestono of Kalapani (coll. Krafft) there is the fragment of 
the ])ody-chambor of a IHttmaritea, which might, perhaps, be placed dear D. 
Idodon V. Bittmar {vide E. v. Mojsisovics, Gephalopoden der Hallstatter Kalke, 
Abhandl. Iv. K. Gcol. lleichsanst., VI-2, p. 461, Taf. CLIII., figs. 5 — 8). The frag- 
ment, however, is not sufficient to (establish its specific position with certainty. 

Its most cliaractoristic features are the two high, strongly individualised 
siphonal keels and the coarse transvc rst^ sculpture. This sculptmo consists of ribs 
of unequal strength. The main ribs arc bulky, slightly elevated along the siphonal 
margin and so strongly turned forward on the siphonal area that they form a 
sharp angle with the direction of the ribs on the lateral parts. The ribs of the 
8C(;ond order are smaller and loss prominent, but their arrangement corresponds 
exactly with that of the main ribs. There are two ribs of the second order inter- 
*calatcd between two main ribs. 

The two keels stand close to each other and are separated by a median furrow, 
the concavity of which does not roach the general level of the siphonal area. The 
surface of the keels is too much injured by weathering to decide whether they wore 
originally smooth or ornamented. 

The species seems to have been provided with a wide umbilicus. The slowly 
increasing whorls overlap each other only up to their siphonal margins. In the 
cross-section the thickness of the volution slightly surpasses its height. 

Dimenaiona. — Not. measurable. 

Suturea . — Not known. 

Subgenus: TjtACwypLsviiASPTjuTss nov. subgen. 

To the eight subgenera of Arpftditea, which have been established by E. v. 
Mojsisovics (Gephalopoden der Hallstatter Kalke, Abhandl. K. K. Geol. Eeichsanst., 
VI-2, p. 460) a ninth has to be added, which is most nearly allied to the group of 
Arpaditea ritnoai {Dittmaritea). 

* This jiow subgenus agrees with Dittmaritea in the development of brachyphyllio 
sutures and of distinctly developed external keels, but differs from it by its more 
complicated sculptm’c. Whereas in Dittmaritea spines or tubercles are entirely 
absent, they are very strongly developed in the two representatives of^ my new 
subgenus from the Tropites-limestone of Evans. 



BINABITIBJ!. 


A9 

This ^eyelopment of soreral rows of tuberdes, ▼hiqb often ooinoide with 
bifnroationB of the transTorse ribsi recalls the sculpture In the genus Traohgoerea 
Lauba There exists* indeed, morphologically such a close similarity between 
Traohypletira$pidite9 Oriffithi and the group of Traehyeerakt v<tUda, that without 
the knowledge of the differently developed siphonal area, it could not be separated 
from Traohyoerat. 


1. TnAOHTFLsvBASPiniTEs GBimTHi uov. sp. PL VI, fig. 3 ; PL XI, fig. 26. 

The specimen. Illustrated on FL VI. fig. 8, tolerably well preserved* and 
provided with part of its body-obamber, may be taken as the type of the species, 
whereas the small example exhibits the character of the inner volutions, which have 
been partly destroyed in the larger type>speoimen. 

That the two specimens belong to the same speeies has been proved by the 
presence of fragments, in which parts of the outer and inner whorls are accessible 
to observation. Most of my speoimens were ooUeoted in the Tropites-limestone of 
Tera Gddh by Smith ; only the young individual illustrated on PL XI, fig. 26, oomes 
from A. von. Krafft’s collections at Lilinthi. 

The young individual shows a widely umbilicated shell, consisting of numer* 
ous, rather slowly increasing whorls, which are somewhat wider than high and^ 
embrace one another on the rounded siphonal area. The umbilical margin is well 
defined and forms a sharp edge, in which the steep hut low umbilical wall unites 
with the flattened lateral parts. The siphonal part is regularly rounded and passes 
into the flanks without distinctly defined borders. Its median region is carinated. 
Two rounded external keels enclose a median furrow and are aocompanied by two 
external keel>furrows of equal width. The keels do not rise above the general level 
of the siphonal area. 

The lateral parts are provided with numerous straight, radial ribs, all of 
which regularly bifurcate from strong lateral tubercles. A second series of tubercles 
is noticed along the umbilical margin. On the dichotomous portion of the ribs traces 
of Tnnr ginftl tubercles are occasionally mot with. All the ribs terminate along the 
external keel-furrows, being slightly directed forward in their immediate vicinity. 

This pattern of ornamentation somewhat recalls that exhibited in some 
species of the Jurassic genus Beineckia, e.g.t in B, mcept Rein, or in B, Stubeli 
Steinm. 

In full-grown specimens the shape of the two last volutions changes in a very 
remarkable manner. The whorls overlap one another to more than one-Jialf'thqir 
height and increase rather rapidly in size. The transverse section becomes gradually 
elongated and higher than wide. But the most important character of adult indivi* 
duals is the sculpture of their flanks. To the regularly bifurcating ribs single ribs 
are added, 'both occurring in almost equal numbers. The transverse ribs are narrow, 
rounded above and separated by broad intoroostul spaces. 


u 
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FAUNA OF THE TROF1TE8-LIMB8TONB OF BYANS. 


The epiral cow of latecjgil tubercle!, from which the diohotoniow ribs bifacoate, 
but slightly surpasses in strength the other spiral tubercles, of which altogether 
nine rows have been noticed in the figured type-specdaieu. 

The external row of tubercles is double, exactly as in a typical representatlre 
of the genus Traohj/oerai. My speoimen, indeed, agrees with IraohyoerM in its 
general shape and sculpture in such a remarkable way, that I should not have 
hesitated to identify it with this characteristic genus, but for the knowledge of its 
siphonal area, which, in contrast to the simple median furrow of TraekyoBras, 
exhibits two sharp keels with accompanying keel*furrows along the median 


PI. VI, fig. t. PI. XI. 6g. S4. ‘ 

DmennoM. 


Diameter p! the ehell • . • • 

• • s 98 mm. 

ooa. 85 

mm 

.1 M t, umbilical • • • 

• • • 30 If 

10 

It 

Height of the f above the timbilioal latare . 

• • . 87 II 

9*5 

ft 

lait volution C m •• preceding whorl • 

• # • 85 li 

8 

It 

Thickneifi of the laet volution • • • 

• » » 28 fi 

10 

•a 


Ffifttrss.— In consequence of the unfavourable state of the matrix I have not 
succeeded in tracing the sutural line in all its details. 

The sutures arc entirely brachyphyllic. The sad^es show a deep dentioulation 
of their stems. The siphonal lobe is divided by a narrow median prominence. The 
, siphonal saddle and principal lateral lobe considerably surpass in size the rest of the 
sutural elements. The principal lateral saddle and adjoining lobe are comparatively 
small. The second lateral saddle is reduced to the size of an auxiliary element. 
Its inner wall touches the umbilical mai^in. 

The number of auxiliary lobes is not known exactly, but it can only be very 
small, in view of the insignificant height of the umbilical wall. 


2. TEAcnvPLKUEASPiDiTBs Massoki nov. sp. PI. VII, fig. 7. 

This species differs considerably from the preceding one by its general shape 
and sculpture. The figured type-specimen consists of air-chambers only. In a 
second specimen a part of the body-ebamber has been preserved. Its ornamentation 
agrees entirely with that of the chambered parts of the shell. Both specimens 
were collected by A. v. Brafft in tli6 l^pites-limestone of Lilintbi. 

The slowly increasing whorls are almost as high as broad and embrace one another 
only on the rounded siphonal area, up to the lateral spines, which are thus visible 
ii^the widely opened umbilicus along the spiral of involution* The umbilical 
mai^in isnrell defined and bordered by a steep and comparatively high umbilical 
wall. The siphonal area is gently rounded and not sharply separated from the 
lateral parts. Its sculpture consists of two low, rounded keels, which enclose 
a median furrow and are accompanied by a lateral keel-furrow on each side. The 
two keels and the three furrows are all of equal width. 



61 

The («os44eotioii does not undergo anf ^{aentid modifiMtion, as far as one can 
judge, from the lidoleaoent stage of growth up to the apKttti^ of the body>ohamber. 

There are nummus strong tubercles around the uoathtlious. iEVom these sharp 
radial ribs origina^te^ some of them distinctly indined fwward. The ribs are 
omamented by a series of iodistinot lateral tubercles, beyond which there follows 
immediately a row of lateral spines. In the inner yolntions these spines are very 
strongly developed, and in their shape and height recall the marginal spines in 
Tketi^te»» On the inner volutions this series of spines is situated in such close 
proximity to the external part, that it might be called either lateral or marginal 
with equal reason, but on the last volution it gradually approaches the median line 
of the lateral parts. In the meantime the spines become converted into stout 
tubercles. * 

These lateral spines and tubercles mark the places where the simple ribs 
regularly bifurcate. Isolated, undivided ribs, not connected with any lateral spine 
or tubercle, have not been noticed. All the ribs terminate along the external 
keel'furrows, being directed forward in their vicinity more considerably than in 
T. Griffiihi.. 


Dimentione. 


Diameter of the shell . • • 

II M M umbiliooi 
Height of the C above the umbilical suture 
last volution C n » preceding whorl 
Thickness of the last volntion t 


64 

24 

21 

18'6 

22 


mro. 


fi 

fi 


/SWores.— The type of the sutures stands on the border line between braohy- 
phyllio and dolichophyllic development. 

The sipbonal lobe is very narrow and provided with a high, pyramidal median 
prominenoe. The principal lateral lobe is the largest and deepest of all and almost 
completely fills the central portion of the flanks. It terminates in four dentioula* 
tions. The sipbonal and principal lateral saddles are narrow in proportion to the 
width of the enormous principal lateral lobe. They are strongly serrated and their 
upper extremities are provided with deep indentations. The second lateral saddle 
is very short and not well individualised. A small auxiliary lobe is divided by the 
umbilioal suture. 

In its arrangement the sutural line of the present species recalls the sutures 
of the genus J)ionita$, especially of D. Qatar E. v. Mojsisovios (Cephalopoden der 
Hallst&tter Ealke, Abhandl. K. K. Geol. Beiohsanst., Vl-2, p. 489, PI. CLV, fig, %,) 
which is also oharaoterised by its deep and very broad principal lateral Idbe. The 
uninterrupted keels, accompanied hy deep keel-furrows are, however, a feature of 
distinction, which ozoludes any closer affinity between Traohupteuratpiditet and 
JDkfMiett in which two rows of fringed external ears appear instead of oontinuoua 
•i^onal keels. 
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Subgenus : Sthifmavnitss MojsiBovioB. 

Stsinhakkitss cf. LrBBocKi Mojsisovios. PL V, fig. 4. 

1896. Steinmauniiu Lubhoehi E. MojiUiivIcfi, Britrag* ear KenntniM dtr obertrladiMb«n Oephalopo- 
r dfiofavnen deg Himdlaja, Denksohr. Kala. Akad. d. WiMonicb., Bd. IiXlIl. math, nat eL p, 632* 
Taf.XIIl.figi- 2, 8. 

1899. Sieinmamniiu Lubhoehi E. v. Mojalaoviee, Palsont. Indloa* Mf. XV* Himfilayati fossils* foL III, Pt. 1* 
p. 71* FI. XI II* figs. 2,3. 

Among the materials collected by Smith in the Tropites-limestone of Tera 
Qddh a beautifully preserved specimen of an ammonite has been met vrithi which 
shovfs a very intimate relationship to Steinmanniiet LvbhaoH Mojs. from the 
Haloritesbeds of the Bambanag range. 1 cannot help mentioning that to me they 
are only doubtfully distinguishable. Having a typical specimen of the true 
Steiwmanmtet Zubboeki from A. v. Krafft's collection in the Halorites beds of the 
Bambanag section at hand for comparison, I was able to convince myself of their 
striking similarity. If I do not unhesitatingly refer the example from Tera Gddh 
to the species from the Halorites beds, it is only on account of some very subordinate 
features of distinction which have been noticed between them. But there is, 
undoubtedly, very little probability that the two could be specifically separated. 

More than ono*half of the last volution in my specimen belongs to the body- 
, chamber. The whorls but slightly overlap one another, although to a somewhat 
larger extent than in the type-specimen from the Halorites-limestone. But in this 
respect the specimen collected by A. v. Erafft in the Bambanag range, is still more 
involute, the whorls embracing each other to a little more than one-third of their 
entire height. 

The flanks are flat, not inflated, as in A. v. Erafft’s specimen from the 
Halorites-limestone. This is the only point of difference in their external features. 
It loses, however, much of its importance, if we take into consideration that 
Erafft's example is entirely chambered. £. v. Mojsisovics states explicitly in his 
description, that **the sides are sightly inflated, but become flattened in the 
body-ehamber . ” 

The most characteristic peculiarity of the subgenus Sfeinmannitet, the strong 
crenulated keels separated by a deep median furrow, is clearly marked at the 
beginning of the last volution only. In later stages of growth, however, the keels 
disappear and become completely extinct in the anterior part of the body-chamber. 
The median furrow remains as a shallow depression. The siphonal part is divided 
off from the flanks by a marginal depression, which is crossed by the transverse 
sQulpture, whereas this sculpture is entirely interrupted by the siphonal median 
furrow. * 

The transverse sculpture consists of flexuous ribs, wliioh are strongly bent 
forward in the -marginal region of the flanks. The ribs are of unequal strength. 
.Strong and broad ribs are often accompanied by delicate ones on either side. Bifur- 
cation of the ribs outside the umbilical edge is quite an exception. Neither along 
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the margiiiB nor along the median farrow «f the siphonal part are proper tubercles 
'developed, but they ere indicated by a swelling of the i^s on both sides of the two 
marginal depressions. 

This Boulpture is not eubjeot to any variation throughoat the last volution. 

Dimeasiotu. 

• 

Diaoiiter of the sheU 62 mm* 

„ ,1 „ umbilicue •%••••••• 17 «> 

Height of the f ebove the nmbilie^ futore 28 » 

laet Tolntion \ „ ,, preceding whorl 22 9, 

Thiokneee of the lest volution . • 22 m 

• 

Unfortunately, the details of the sutural line could not be ex)>08ed 
intact, and as completely as might have been desirable. Nevertheless no differences 
from the sutures of Steinmannites hubbocki have been noticed. 

The dielly substance has been partly preserved. It is covered with numerous 
very delicate striee of growth, running parallel to the transverse ribs. But the 
peculiar longitudinal sculpture, which distinguishes the group of Steimtannites 
undulatoatriatui, is entirely absent. Traces of this sculpture have, however, been 
noticed on the shell <ff the specimen which was collected in the lIalorites>limestone 
of the Bambanag range by A. v. Krafft, and which, in all its characters agrees 
exactly with A. Lvbbooki Mojs. 

The propriety of placing this species into the subgenus SteinmannUei is 
questionable. 

It has been remarked by £. v. Mojsisovics, that the present species does not 
utrictly agree with the diagnosis of the subgenus, especially in the absence of 
distinct keels in the last volution. Taking into consideration the sculpture of the 
body-chamber, the genus Seraclites Mojs. may be brought into close comparison. 
It is chiefly S. Alberti* Mojsisovics (Bio Cephalopoden der HaUstiltter Ealke, 
Abhandl. E. E. Geol. Beichsanst., VI>2, p. 511, Taf. OXLI, fig. 2), which bears a 
close resemblance to our species, regarding the sculpture of their body-chambers, 
whereas the sculpture of their inner volutions differs considerably. In the last 
volution of S. Alberta the siphonal area is separated from the flanks by distinct 
marginal farrows, crossing the transverse ribs and thus imparting to the latter the 
appearance of external tubercles. The median farrow of St, Zubbocki is entirely 
absent in BeracUtes Alberti*. 

There is no analogy in the sutures, which are decidedly dolichophyllic, not 
ceratitic, in H. Alberta. 

In the group of Heraolitea subrobmti a shallow median depression is often 
developed. This depression is bordered by a sort of longitudinal, interrupted l^eel 
on either side, consisting of distant, elongated tubercles. 

I am, indeed, in some doubt, whether the present species should not he referred 
to the genus Meraclitea, although I prefer to leave it with the .subgenus 
Steinmannitea, because the smilptnre of the posterior part of its last volution 
makes its development from the latter more plausible. 
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Subgenus: Dafskitss MojtiaoriiM, 

Bapekitbs fip. ind. afE. D. ITEGzai Mojs. PL XI, fig. 24. 

The larger of the two specimenB from the Tropites-Umestone of Kalapani (ooll. 
Krafft), available for examination, has been figured. Both speoimenB are provided 
with thoir body-chambers, to which a little more than one-half of the last volution 
belongs. 

That this species belongs to the subgenus Daphniiet is proved by the presence 
of fasciculi of falciform ribs, crossing the lateral parts and terminating sharply along 
the margins of a deoply-oxcavated siphonal furrow. The Alpine species,' which 
seems to be most nearly allied to the present one, is D. Ungeri E. v. Mojsisovios 
(Cephalopoden der Hallstattor Kalke, Abhandl. X. X. QeoL Reiohsanst., VI-2, 
I>. 485, Taf. CLII, figs. 4, 6) from the noric Uallstatt- limestone of theSommoraukogel. 
Their similarity is, indeed, very groat, and it is only the development of more 
numerous ribs within the fasoiouli of D. Ungeri, which marks a feature of distinction 
between them. 

The whorls are considerably higher than broad, slowly increasing, and overlap 
each other to the extent of one-half their height, thus leaving qsen a proportionately 
wide umbilicus. The lateral parts are very gently curved, nearly fiat in the 
middle, and not sharply separated either from the low umbilical wall or from the 
'gently-rounded siphonal paH. Along the median line of the siphonal area a well 
developed furrow is excavated and bordered in the vicinity of the aperture by 
slightly raised keels, which gradually disappear, when approaching the chambered 
part of the last volution. Along this median siphonal depression the lateral sculp- 
ture is completely interrupted, the bottom of the depression remaining entirely 
smooth. 

Tho sculpture of the lateral parts consists of fasciculi of falciform ribs originat- 
ing in the umbilical suture.. Bifurcations outside the umbilical region are extremely 
rare. Tho fasciculi' are not so well individualised as in the genus Phormeditee, 
tho bundling of ribs being, however, as distinctly indicated as in the type-specimen 
of D. Ungeri from Uallstatt. The fasciculi are less numerous and separated by 
broader intercostal valleys, 

Tho ribs are slightly falciform and directed obliquely forward in the marginal 
region. They are rounded above and not imbricating. 

PimenHom, 

DiuD«ti‘r of the thell 88 mm. 

• „ „ nmbilioai • 0 „ 

llnsbt of th» r above tbe nnbSHeal ■ntoro ...... 10 » 

Iwit volaiion C » „ preceding iihorl 7 „ 

TliirkncM of the 1a,t volution 

Sutures. — Oeratitic, agreeing in their general arrangement and in details with 
those of D. Ungeri. 
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Siphoual lobe ehoYter thaa the prinoipftl lateral 1^, aad divide^ by a short 
jncomiiienoe. Bottom of the principal lateral Idb^ sontated, but with entire 
margins. Seoond latend lobe very email and goniatitio. iBaddles entire. 

Ihe idphonal saddle is the largest. The two lateral saddles not distinotly indi- 
vidualised. Only one auxiliary lobe outside the umbilical suture. 

Bemarits.—The affinity of this Himdlayan speoioB to Daf^tei 
Gemmellaro (I oefalopodi del Trias superiore della regione oooidentalo della* Sicilia 
IQOli, p. 47» Tav. XXIX, figs. 12 — 17) from Monreale in Sicily is scarcely less 
close than to JD. Uhgeri. Our species agrees with J). Kittlii in the development of 
dichotomous faldfonn ribs, but in the Sicilian species the ribs are more numerous 
and delicate and the volutions overlap one another to a smallor extent, thus leaving 
open a wider umbilicus. 


Subgenus: Dmitites Mojsisovios. 


Dionxtbs sp. ind. ex. aff. D. CjEsan Mojs. PI. XI, fig. 2. 

The systematic position of the figured speoimen from tlie Tropitos.limestone of 
Tera Gddh in the subgenus JDhnitet is ascertained by the presence of strongly 
developed external cars bordering the median depression, of broad ribs with spirally 
elongated tubercles, and of a faintly indicated reticulation on the lateral parts.* 
Whether the shell was provided with lines of growth inde]>endont from the direction 
of the ribs or not, must remain unknown, as my specimen is a oast devoid of its 
shelly substance. Nor have I been able to decide whether it is chambered throughout 
or possesses a part of its body«chambor, its internal structure having been completely 
destroyed. 

The speoimen belongs, in all probability, to a species very closely allied to 
Dionitet Ooeaar E. v. Mojsisovics (Cephalopoden der Hallstatter Ealke, Abhandl. 
K. E. Geol. Beiohsanst., yi-2, p. 489. Taf. CLIV, fig. 11; CLV, fig. 2; CXClll, 
fig 4) from the noric stage of the Halhtatt-limestone, but on account of its 
incompleteness it is preferable to refrain from the introduction of a new speoido 
name. 

In its involution the present speoimen agrees with the typo illustrated by 
£. V. Mojsisovios on PI. CLIV, fig. 12, and described as Diomtea not. form. ind. 
which is of nearly equal size. The volutions embrace one another to a very largo 
extent, leaving only a narrow umbilicus open, and arc considerably higher than 
broad. The umbilicus is surrounded by a high and perpendicular umbilical, wall, 
but the umbilical margin is steeply rounded, but not raised into a vaultod*olovatidn 
as in full-grown individuals of D. Oaaar. The siphonal area is regularly arched 
and interrupted along the median lino by a deeply excavated depregsiota. 

The sculptiuo oonsists of broad, anteriorly turned ribs, which terminate in 
strong, spirally protracted external ears. The ribs are broader than the intercostal 
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forrcrWB. Tlipy inoreaso either by bifOroation in middle of the ji^ht Of the 
lateral parts or by intercalation of new ribs. Most of the ribs are diobetomoos. 

It is difficult to state the exact number of spiral* rows of tubercles, as my 
specimen has^iOen partly injured by •weathering. There are, however, at least five 
rows present. int the lateral tubercles are not the predmninant element of sculp* 
^ure on4 are never as strongly developed ns in the examples of D. Catar figured by 
E. V. Mojsisovics. ^ 

Most of the tubercles are spirally elongated. Thus a spiral striation of the oast 
is indicated, where the single tubercles are obliterated. The external ears considerably 
surpass the lateral tubercles in size and strength, but are not united into crenulated 
koelg, as in D. Oaroli Mojs. 

Dimeniiont. 

Diametor of the ahell *32 mm. 

„ „ „ ombilioufi 8'6 » 

Height of tha C ahOTC the nmbilioal lutnre • • • • • • 18 „ 

laet Tolutlon C h a* preoodiog whorl 11 „ 

TbiekneM of the laat volution • • 10*5 „ 

Sutures . — Not known. 


Subgenus : Drspanitbs Mojsisovics. 

l 

1. Dubfanitbs sp. ind. ex aff. D. MAiiSTAf< ^js. FI. YlII, fig, 17. 

A species which is represented in A. v. Erafft’s collection from Ealapani 
by two incomplete specimens, is very nearly allied to Dreptmites Marayas 
E. v. MojsisovicH (Die Cophaloi)odon der Hallstatter Kalke, Abiiandl. E. E. 
Geol. Boichsanst, yi-2, p. 500, Taf. CL, fig. 2) from the norio stage of the 
Hallstatt-limestono. 

Both specimens are of small size only, although they are mature individuals, 
being provided with a part of their body-chambers. The whorls embrace one 
another almost completely, and arc strongly comi>rossed, leaving only a very small 
umbilicus open. The shell is fiat, diseoidal, with a high and narrow transverse 
section. The lateral parts are fiat, barely curved at all and devoid of ornamentation. 
The siphonal part is provided* with a deep median fiurrow and separated from the 
flanks by smooth, steeply-rounded margins. 

In the shape of the siphonal area, especially in the absence of marginal 
tubercles or crenulations, this species closely agrees with J>. Marsyas, which, 
however, differs by its distinct, though very delicate, ornamentation of the lateral 
parts. 

The^measurements of the figured specimen are as follows : — 

Diamtier of tho dioll ... 92*5 mio. 

I. -w ombitiou 1*S w 

Height of tha t tbore the umbiliool latore ID'S n 

Uit ToIntioD }. „ „ pieoedug Tolntion ...... S*S » 

ThieknMi of the leet Tolntion ..... . • 7 „ 
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zneftEU of a* npgnifying glass the sutnros are seen to exhibit a 
hraohyphylliq serration, affecting the saddles up to the eitremities of their tops. 

llie Bi|dional lobe is broad and provided with deep indentations ; one of these, 
which coincides with the rounded marginal edge, reaches almost to too height of 
the median prominence. The principal lateral lobe is the deepest||^ Two auxiliary 
lobes and saddles are noticed outside the umbilical suture. 

In its general arrangement the sutural line agrees with that of D. Syatti 
Mojsisovics (1. c. Tsf. OLI, fig. 10). 


2. Drepanitks Sohuohbuti nov. sp. PI VI, fig. 8. 

In the subgenus Drepanitea this and the following species represent a distinct 
group, differing considerably from other congeneric forms. 

The shell is flat, discoidal and very strongly compreshcd. The slowly increasing 
volutions overlap one anotoer to the extent of one half of tlw'ir height only. Thus , 
a comparatively wide umbilicus is formed, of much larger dimensions than in any 
of the specie's of Drepanites hitherto described. 

The lateral parts arc nearly flat, and separated from the steoj) umbilical wall 
by a well-marlvcd, somewhat rounded umbilical edge. Parallel to tiiis edge, and 
at a short distance from it, a blunt spiral elevation is noticed It is the only distinct 
interruption in the otherwise smooth surface of the inner portion of the last volution. ^ 

The siphonal area is narr^, deeply excavated and bordered by two marginal 
keels, resembling the marginal keels in 3). Jmisfriafiis Mojs. or in the genus 
Httuerites. , 

The ornamentation is but faintly marked, at least in the cast, my only 
specimen available for examination being almost /mtirely devoid of its slielly 
substance. In the inner volutions moderately stiong, bioad ribs aie noticed, which 
rise at the umbilical edge But^ihe ribs disappear gradually, as they approach 
the beginning of the last volution. The umbilical portion of this volution is smooth, 
but in the marginal portion numerous delicate* and falciform ribs make their 
appearance. These falciform ribs cross the external keels and impart to them a 
orcnulatcd shape, their low elongated luborclos corres])onding to the ribs, and the 
depressions between two tubercles to the infercoshil furrows. 

This pattern of ornamentation strongly recalls the sculptnro of D Hyath 
Hojs. 

DimenaiouB. 


DiBSieier of iLc shell • « • • 

• 

• 

• 

• 

• £0 11 Di 

„ ,, „ umbiljcas . . • 

9 

9 

• 

• • 

. 11 .. 

Height of Ihe r above the amblHcal future • 

• 

• 

• 

» • 

. 22 , 

last volution (, •, ,, piecedlng whorl • 

• 

• 

• 

• • 

. lU t 

Thioknem of the last volution • , • 

a 

• 

• 

• • 

. S5., 


Suturea . — Nearly one«half of the last volution belongs to iho body*ohambe/. 
The development of the sutures is distinetly brachyphyllic. The lobes are provided 
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with deep, 4nger*likemdentatio]u, affecting the w|dkl cf the aaddlee up to the middle 
of their height. Tlie upper extiemitleB Of the saddleiaM faintljr ieraated. 

The siphona] lobe is deep and proridcd with a very broad, mediaix promine^' 
reaching across the entire dphonai area. A remaricable indentation in thie 
prominence coincides with the marginal keel. Each wing of the siphonal lcd>e ia Mfld. 
Tho siphonal and principal lateral saddles aro of nearly equal height. Even the 
small tccond lateral saddle is dentioulate up to its top. The shcH^ auxiliary lobe ia 
divided by the umbilical suture. 

Locality,— Number t^f epedmene excmined. The only specimen known to 
mo, comes from tho Tropites-limestone of Lilinthi, where it was collected by the late 
Dr. A. V, Kraift. 

‘'Itemarks , — Tho characters, in which this spooios chiefly differs from the 
representatives of the genus Lrepanitee in the Alpine Trias, described by 
£. V. Mojsisovics, aro tlie strongly compressed, high>mouthed transverse section, the 
pro}>ortiouately wide umbilicus, and tho absence of an auxiliary series in the sutures. 
There is, however, no other genus, to which equally close affinities exist. In its 
external shape, it is true, my species also recalls Saueritee Mojs., but from this 
genus it is at once distinguished by its braohyphyllio sutures. From Paratibetitee 
it is distinguished by tho shape of its cross-section as well as by the arrangement of 
its sutural lino. A similar remark applies to Cyrtopleuritee and Anaeiremtee. 

Although this and the following species constitute a peculiar, well-defined group 
in the Indian Trias, J do not think the introduction of a new subgenoric name 
advisable, in view of the scarcity of my materials avaittablofor examination. 


8. DnEFAKiTKS Eastuani nov. sp. FI. VI, fig. 9. 

This speoies, of which 1 possess only one individual from Lilinthi (coll. Erafft), 
is very nearly allied to tho preceding ona In general shape and sculpture they 
agree so perfectly that, without a knowledge of their sutures, I should not have 
hesitated to identify them. 

My type-specimen is provided with its body-chamber, to which a little more 
than one-half of the last volution belongs. Its measurements ore as follows : — 

Diameter of the ehell 44 mm. 

,, ,, umbilioas 9*5 „ 

Height of the f above the umbilical future 20*6 

laet volution I i, preceding whorl 16 » 

Thick iieee of the laet volution 9 » 

The sculpture is somewhat more distinctly marked than in the preceding species ; 
but jihis is probably due merely to its state of preservation. 

Svtyree . — The sutural line agrees with that of 2>. Sohuoherti in the general 
arrongcninut of its elements, but differs oonsiderably from it in its less complicated 
structure. The gaddles are not serrated. The siphonal and principal lateral lobes 
are provided with oeratitic indentations at their base. The second lateral lobe 
terminates in a simple, sharp point. There is no auxiliary lobe. 



BlKABIXIDiB. 

Oniit diffsTtnoe in the itniltlnp|r«o< tiie satHioi lioeiteiiily i^iot due ton weathering 
of abib oait, M I have mjreelf token off a fragment of th<f adhe ri ng to the very 
laafe aix^ehamber and, hoTo thxn euooeeded in dereloping a perfeetlj fresh expoenre 
of the two lateral lobes. 

Genus : CTiiTOPiiatmiTni Mojsisorios. 

£. V. Mojsisorios regarded the genus Tihttite$ as the Indian Triassio repre* 
sentativo of the European Cj^topleuritet. No representatives of the genus 
Oyrtopleuritea were known to him in the fauna of the IlaloriteS'limoBtone of the 
Bambanag range. In the IVupites-limestone of Byans two species with fringed 
extemarears ooour together with reprosontativos of tho genus Tibet ite». These 
two species, characterised by the distinguiriiing features of Oyrtopleuritee, must 
oonsequently be classed with tho latter genus. Both of them are nearly allied to 
0. Agrippina Mojs., from the norio stage the Hallstatt'limostono. 


1. OTBTOFUSuniTES Ebxshfibldz nov. sp. FI. VIII, figs. 9, 10, 11, 12. 

The individual variations, to which this species is Bubj.oot in respect of size 
and ornamentation, are of some importance. There are, ho^’ever, transitional forms 
between the extreme types, so that there can be no doubt that they arc specifically 
identical. The rich materials of this spedos, which have been collected at Tera> 
Oddh by Smith, and at Lilinthf by Smith and A. von Erafft, prove it to be ono .of 
tho more important leading fossils of the Tropites'limostone of Byans. 

Tho volutions increase slowly, overlapping each other considerably and onclos* 
ing an umbiHous of ratbor variable dimensions. Some difference in this respect 
is exhibited by tho two extreme individuals, which have been illustrated in 
figs. 0 and 10. The lateral parts aro flatly arched, their greatest distance being 
situated in the lower portion of the cross-section. A well-marked, somewhat rounded 
umbilioal edge separates* tho flanks from the low but steep umbilical wall. 

Tho sculpture of the lateral parts consists of numerous falciform ribs, with 
rounded tops and broad intercostal depressions. From tho umbilioal edge towards 
the marginal region the number of ribs increases equally by bifurcation of the 
primary ribs and by intercalation of new ones. Dichotomous and intercalated 
ribs do not alternate regularly. In some specimens dichotomous ribs are but rarely 
met with, whereas in others they arc the predominating element of sculpture. 

Tubercles occasionally mark the spots where a bifurcation takes place. 
Exceptionally tubercles also ooour in the vicinity of the umbilioal region, as for 
instance on the specimen illustrated in flg. 9, but in general the development of 
tubercles on the flanks is but a subordinate detail and notan essential feature of the 
ornamentation. In this respect almost every specimen differs from i^e others, and, if 
anybody should wish to attribute to this character a specific importance, he would 
be obliged to introduce as many separate species as there aro individuals. 
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There are, however, two series of tttberoles regularly developed in aU my 
examples available for examination. Two of them border the deeply excavated 
furrow of the siphonal area. They are followed on each side by a lower row of 
equally prominent tubercles, corresponding to the external maigin. The tubercles 
of the siphonal rows are longitudinally produced and shaped into small, parabolic 
ears. ” By moans of a magnifying glass it is easy to see the notchings of their 
edges , *80 characteristic of the genus Cyrtoplemites. The fringed character of the 
ears, it is tmo, is hut faintly marked in the present species, but still sufficiently well 
to exclude its referenoe to TibetUet^ which is distinguished hy the absence of any 
notchings in the external ears. 

Th«5 elongated external cars persist up to the anterior end of the body-chamber, 
whereas the marginal tubercles gradually diminish in strength and finally become 
obliterated. As a rule the siphonal furrow is perfectly smooth, hut exceptionally 
(fig. 10) faint traoe.s of transverse bands are noticed, crossing the depressions between 
two external oars. 

Himemions. 



Fife. 

9. 

Fig. 

11. 

Diauioter oHlio Bhell 

. 81*5 1 

mm. 

42: 

mm. 

„ n „ umbilifluB . . • • • 

8 

i> 

G 

99 

of ilio C above the iimbilic.il nature • « 

lank volution ^ „ ,, preceding whorl • 

. 18 


22 

99 

15 

>» 

18 

99 

Thicltm HB of tbo lant volution 

• 8*5 

99 

13 

99 


Sn/ tires. — The sutures arc rather ccratitic as in Tibetites, than braohyphyllic 
' or dolichophyllic, as in the few r<»presentatives of Ci/rtopleurite$, the sutures of which 
have been illustrated by E. v. Mojsisovics. They approach the sutures of Tibetitea 
Byalli Mojs. or Anatihetitea Kelvini Mojs., but the saddles are larger, more 
slender and faintly serrated along their margins. As in the two species mentioned 
from the llaloritos-limcstonc a small denticle is separated from the siphonal saddle 
by a deep indentation. A single auxiliary lobe is situated outside the umbilical 
suture. 


2. CvRTOPLEUEiTBS sp. ind. ox aff. 0. Aobippinje, Mojs. PI. VIII, fig. 13. 

This fragment of a body-chamber appears to bo closely allied to Cyrtopleuritea 
Agrippince E, v. Mojsisovics (Cephalopoden der Hallstatter Nalke, Abhandl. K. E. 
Ocol. Eeichsanst., VI-2, p. 619, Taf. CLXVII, fig. 22), especially witli referenoe to 
its sculpture. 

The sculpture consists of numerous broad, falciform ribs, which are flatly 
rounded above and separated by intercostal valleys of equal width. In the anterior 
portion of the fragment the ribs are packed together more closely and are less broad. 
Bifrircatjons of the ribs occur in the vicinity of the umbilicus and in the middle of 
the lateral parts. Intercalated ribs are comparatively rare. The places, where 
bifurcations of j;he ribs occur, are never marked by the development of spines or 
tubercles. The transverse soulptnro extends, though faintly marked, aoross the 
brood siphonal furrow. This farrow is bordered on either side by a row of ears 
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are distinotly fringed and exhibit twcw or three dentioulations. A marginal 
row of low, elongated tubercles is loss distinctly developed*. 

As far as one can judge from this fragment, the present species seems to differ 
from 0. Agrippina by the greater number of ribs only. 

The figured specimen, collected in the Tropites-limestone of Lilinthi by A. v. 
Krafft, does not permit exact measurements of its dimensions. The height of the 
volution near its peristome is 32 mm., its thickness 16 ram. • 


Genus : Tibbtitbs Mojsisovics. 

Tibetitbs of. Eyalli Mojsisovics, PI. VIII, fig. 4. 

1896. Tihetitcit ByalU, E. t. MojAisovios, Obertriadisclie Cophalopoden fannen deA Himalaya^ Donksohr. KaiA. 
Akad. d. Wisn. LXII, p. 087. Taf. XV, iig». 3, 4. 

1899. E. ▼. Mojsiflovioa, IVfiDont. Indioa, ser. XV. Himal. Fosa., Vol. Til, Ft. 1, Tapper 

triaaaio Cox^hulopod faunae of the Uiin6layaa» p. 77, FI. XV, figa. 3, 4. 

Among the numerous ammonites from the '.rropites-limestonc of Byans, which 
belong to this genus, Tihetites (sensu slHcto) is represented by a single specimen 
only, which was collected by the late Dr. A. v. Krafft. 

To Tihetites (s. «•) such species only have been attributed by E. v. Mojsisovics, in 
which the shape and sculpture of the body-ohamhor agree entirely with those (»f the 
chambered parts of the shell. To this typo the figured spccimou from Lilinthi un- 
doubtedly belongs. Notwithstanding its small size it is provided with its body* 
chamber. As regards its shape and ornamentation, there is no differenoe between the 
body obamhor and the rest of the shell. The spiral rows of external, not “fringed ”, 
ears, of marginal and of lateral tubercles continue without any interruption. 

The figured specimen agrees perfectly and in every respect with the description 
and illustration of Tihetites Byalli, as given by E. v. Mojsisovics. In its dimonsioiis 
it agrees with the specimen (fig. 3) from the Halorites-limestone of the Bambanag 
range. Its measurements are as follows : — 

Diameter of the shell ••••••••.• 29'5 m.m. 

„ . „ „ umbilicus • • . 6 „ 

Height of the C above the umbilical suture 16*5 „ 

last volution (, „ „ preceding whorl •«,••• 10*6 „ 

Thickness of the last volution • . . . • • . • 12 ,• 

The shell is provided with broad and stout ribs, which run in a stinight 
direction from the deeply depressed umbilicus towards the siphonal margin. Dicho- 
tomous and intercalated ribs are developed in nearly equal numbers. A good 
obaraoter of the species is the equal strength which all the ribs attain in the vicinity 
of the outer margin. The lateral and marginal tubercles are very strong. Two 
marginal tubercles correspond regularly to one external tubejclo. The lateral 
tubercles are oonical, the marginal tubercles spirally elongate. The external 
ears form high, much protracted prominences of parabolic outlines. 
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6M«f*««.~Tbearnmgemeiit of thg sutuxos js nearly the aame as in the type^qMioi* 
men of TibetUet BydU figured by E. t. MojaiaoTiee (p. 78). The only dlfferenoe 
odnaiats in a little more idender diape of the aaddlea in my example fimn I^Uintbi. 
The outer lappet of the bipartite aiphonal aaddle ia oonaeqnmitly move diatinotl^ 
aeparatod fVom the main portion of that aaddle. The detaila of the anxiiliaxy aeries 
are not known to me. 

Jjl£mark$. — Speoiea similar to TihetiieB ByaUi are not reatrieted to the 
Ualorites'limeatone but make tbeir appearance in lower horiaona of the Bambanag 
aection. Tibetites $p. ind. Mojsiaovioa (1. c. p. 80) ia a form very nearly allied to 
T. JtyalU. It can, however, not be identified with my apeoimen from 
which in the strength of its sculpture agrees perfectly with T. BydlK, whereas 
the •carnio species from the Baonella beds of the Bambanag range ia more delicately 
ribbed and therefore more richly ornamented. 

It is only by reason of alight differences in the details of the sutural line 
that 1 do not venture on a direct identification of the present specimen with 
T. JtyalU. 


Subgonus: Aitatibstttks Mojsisovics 


1. Akatibetites Kelviki Mojsisovios. FI. VIII, figs. 1, 2. 

1896. JnaiihcfUftt Kvivini, E. ▼. MojfiiMvici. Biitraege sar KonntniMi der obcrtriadiiohftn Cophalcpoden* 
fauneu defi tiimalaya, Oonktoht. Kais Akad. Wiss., Bd. I.XIIT, p. 689, Taf. XIY, 6g. 9. 

1890. A, Kefvini £. ▼. Mojsisovicf, Palwootologia Indiea, ler. XV, Hiudlajan Fosiila, VoL HI., 
Pt, 1, p. 80. PI. XIV, fig. 9. 

In the Uimdlayan collections of Smith and A. v. Krafft from Lilinthi and 
Tera Gddh this speoiea is rather richly represented. Most of the apedmena are 
provided with their body •ohambers and agree morphologically with the type^specimen 
from tho HaloriteB>limo8tone of tho Bambanag section, illustrated by E. v. Mojsisovios. 
The specimen represented in fig. 1 is a good example of this type. 

In this specimen more than one*half of the last volution belongs to the body* 
chamber. Tho ventral area is moderately inflated and sliazply separated from the 
lateral ];>arts. The two rows of external ears, which are still distinctly marked in the 
anterior portion of tbo body* chamber, gradually disappear, and are oompletely absent 
in the vicinity of tho peristome. The elongated marginal tuberclos continue across 
tho entire shoU, although they are weakened considerably near the aperture. 

The sculpture of the lateral parts is formed by strong ribs, which rise from the 
umbilical margin and run in a nearly straight direction as far as the stout and ooni- 
osd later^ tubercles. The row of lateral tubercles oorrespouds exactly to the 
central line of tho flanks. In the lateral tubercles most of tho primary ribs bifurcate, 
but at tlie same^timo they arc considerably weakened, llius in the strength of 
sculpture a remarkable diffomuce is exhibited between the inner and outer parts 
of the flanks. 



twm to whioh the ttajotity gt mf exhMpkfr t^e^rreq^ a Teiriety, 

whi<^ has been illnetrated ia fig. S, diffen in tevei^ dehiils. In ipite of its 
IjoHall dimensicms ^ spedmen is jNravMed with the bi^^nning of its body*«hamber. 

the tidnity of the apertoie a lowfsring of the external ears gradually sets 
in, thru justifying the referenee of the specimen to Amtibetifei, rather than to 
Ttbetitisi (s. s.) In its modontely wide umhilious this speoimen corresponds to the 
septate inner volutions of the typical form of A. Kdvini. llie ribs are not 
straight but of falciform shape and are only a little less strongly developed on the 
outer than on the inner portion of the sides. The ribs increase in number not 
only by bifurcation, but also by intercalation of new ones. I consider aU chose 
details to be of snch subordinate importance, that there is no reason to separate this 
variety brom the typical form as a true species. 

Bimentiont. 


Pig. 1. Fig. 2 

Diamoter of the ehell i •*.•••• mm. 36 mm 

„ I, I, ambilicus « 0 >s 7 n 

Height o! the f above the umbilical euture .... 26*5 Id ,, 

last volution X »• preceding whorl . • • • 17*5 »» 12 •» 

Thicknosii of the laet volution » 15 m 12 „ 


Sutures . — There is no difference bet n eon the arrangement of the sutural lino of 
my examples and that of the type«8peoimen illustrated by E. v. Mojsisovios in fig. dd. 
The development of a secondary denticle in the sipbonal lobe, the quadrangular 
shape of the broad and comparatively low saddles, imitating the type of sutures of 
the Oeratites of the German Musohelkalk, and the presence of a number of auxiliary 
lobes, varying from two to three, is distinctly naarked in all my examples from tho 
Tropites'Umestone of Byans. 

Remarks . — It is to this species that PalMtes Mbjsisovicsi Qemmellaro (I cefalo- 
podidel trias superiore della regione ocddentale della Sicilia, p. l&, Tav. XIV, figs. 
16>18) from Palazzo Adriano seems to bear tbo greatest external rosomblanoe. 
The different development of the sutural line in Palidtes justifies, however, the 
introduction of a new subgenus for the acoommodation of the Sicilian type. 


2. Akatibbtitbs Hobsoni nov. sp., FI. VI, fig. 1. 

Among the materials oollected by A. v. ErafTt near Kalapani a single but 
fairly well preserved specimen of an ammonite has been discovered, which in its 
general shape, involution and sculpture closely imitates the group of Meraclites 
robvsti from the Alpine Trias, but differs from them by tbe presence of oeratitio 
sutures and must undoubtedly bo classed not with HeraoUtes Mojs. but ,with 
Anatibeiites. 

At first glance my specimen strongly resembles a typical Ceratite of the group 
of nodoA from tho Alpine or Himdlayan Musohelkalk. The whor^ arc moderately 
involute and increase rather rapidly in height and thickness. They overlap each 
other to the extent of nearly two-thirds of their height. Tbo height of tho 
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last whorl increases from 16 to 38 mpi., the thickness from 15 to 33 mm. The 
lateral parts are strongly convex and are bent towards the umbilicus in a steep curve 
without the intervention of a distinct umbilical mai^n. The sipbonal area is'flat 
and sharply separated from the lateral parts, as in Ceratitea Kamadeva Dien. or in 
Cerutite* Knvera Dien. from the Indian Muschelkalk. 

In the posterior portion of the body«chamber the siphonal area is raised into the 
form of two low keels consisting of small, elongated tubercles. These keels gradually 
diminish in size, as we approach the body«ohambor portion of the specimen, which 
comprises a little more than one*third of the last volution. In the anterior region of 
the hody-chamber the keels are entirely lost. 

This is exactly the typical sculpture of a MeraeUtes of the ro&tfsf^gronp, as it 
has •been described by E. v. Mojsisovics. But an equally great morphological 
agreement exists between our specimen and Anatibetitea. 

The sculpture of the lateral parts consists of low, broad ribs, terminating near 
the sipbonal margin in well-marked and protracted, semilunular tubercles. A 
second row of tubercles rises on the lateral parts a little above the lower third of 
their height. They form high, conical prominenoes, in which a bifurcation of the 
ribs regularly occurs. Thus the number of marginal tubercles is exactly double 
the number of lateral tubercles. In the last volution of my specimen 8 lateral 
tubercles correspond to 16 marginal ones. 

From the lateral tubercles the ribs run less distinctly towards the umbilical 
suture, without rising into a third, umbilical series of tubercles. In general the 
stout tubercles are a far more prominent element of sculpture than the trans- 
verse ribs. 

The shelly substance, as far as preserved, is covered with very delicate trans- 
verse striaj of growth only. 

Dimenaiona. 


Diameter of the fihell 71‘6 mm 

,, „ umbilioufl 15 ,, 

Height of the C above the umbilical Hutnro 88 

IflBt volniion. ( ^ f» preceding whorl 20*6 •, 

ThiokneBR of the laiit volution . . 83 

Suturea . — The arrangement of the sutures is very similar to that in a typical 
CeratHea of the Muschelkalk. The lobes are deeply serrated at their base, but the 
dentioulation affects the marginal walls of the saddles only in the lower half of their 
height. The large, rounded saddles are of nearly equal height and are not serrated 
ill their upper portions. 

The siphonal lobe is less deep than the principal lateral lobe and is divided by a 
short median prominence. The siphonal saddle coincides with the marginal, and the 
principaHateral saddle with the lateral, tubercles. 

The 'second lateral lobe is very short. The small second lateral saddle is 
followed by a broad umbilical lobe, in which one flat auxiliary saddle is distinctly 
individualised. 

Hemarha . — The genus Hei'oeUtea, according to the diagnosis given by 
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E. y, MojaisoricB, inoludes shells with ceratitio (TutUnes ahdsouljituire and with biaohy< 
phylUc or doliohopbyllio sutures. The group of forms* to which our Himilayan 
spedmen is most nearly allied* if the difference in the sutural line is not taken into 
consideration, is the group of Beraolifes rohmii. MeraolUea BellonU r. Mojsisovios 
(Die Oephalopoden der Hallsthtter Kalke, Abhandl. E. E. Geol. ileicbsansi, TI*2, 
p. 607, Taf. OXXXIX, fig. 10) exhibits a very similar pattern of sculpture^ con* 
sisting of low and interrupted siphonal keels and of strongly developed lateral and 
marginal tubercles, which are connected by bifurcating ribs. In the development 
of the sutured line, however, the group of MeracUtea robuati differs remarkably from 
Anatihetitea Sohaom, their saddles being provided with deep digitations, imparting 
to them a very characteristic shape, such as is seen in scarcely any other Triagsic 
ammonite. In the group of Meraelitea auamooatati the saddles seem to be less 
deeply serrated, but in this group there is only one species of which the sutures have 
been figured by E. v. Mojsisovics, whereas the sutures of four species are entirely 
unknown. 

The only subgonus amongst the representatives of which the present species nan 
bo classed, is AmtibetUea. This sabgenus, which E. v. Mojsisovics genetically 
referred, to Tibetitea, unites the sculpture of SeracUtea with sutures reminding us 
greatly of the type of sutures of the Oeratites of the German Muschelkalk. The 
only species hitherto known is Anatihetitea Kelvini Mojs. From this speoios 
A, Hobaom is easily distinguished by its wide umbilicus and by its less numerous but 
more prominent tubercles. It approaches, indeed, still more closely the typo of 
MeracUtea robuati than A. Kelvini, 

A. von Krafft in his preliminary report on the results of the survey-work in 
Spiti in 1899 (General Report, Geol. Surv. of India, for 1809-1900, p. 218) ronurks 
that ammonites with the external characters of SeracUtea but with ceratitio sutures 
have been discovered in a nodular limestone with Tropitea ap. There is a great 
probability that these ammonites also belong to the subgenus Anatihetitea. 


Subgenus : Pasatisbtztes Mojsisovics. 

1. Pabatibbtites Adolphi Mojsisovics, Pi. VIII, fig. 8. 

1806. Paratibetitei Adolphi E. v* Mojflsovios, BeitnojC^ zar KenntniHS dor obortriadisohe.i Cophtlopoden- 
faunen dos Himalaya. Denkaohr, Kait. Akad. d. Wisa, math. nut. 01., Bd. LXTII, p. 672, Taf. XV 
6ga. 7 - 10 . 

1899. P. Adolphi E. v. Mojiiaoviof^ Falseontologia Indioa, aer. XY, Himalayan Fosiils, Vol. III. Ft. 1, 

p. 84, PI. XV, figs. 7-10. • 

• ■ 

Three specimens collected by Smith in the Tropites-limestone of Toib Gddh 
agree perfectly with Paratibetitea Adolphi from the Halorites beds of the Bambanag 
range in shape, involution and sculpture. * 

In the figured specimen, which is the most complete, more than one-half of the 
last volution belongs to the body •chamber. 
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In iti size and ornamentation thift qteoimen ataads between the two biounplee 
iUuatrated by E. v. MojeuoTios in fig. 7-^w3>iob is to be regarded as the 
prototype of the species — and fig. 10. It attadns the features of maioriiiy while still 
smaller dimeosioQs than the type fig. 7* bnt nf ||arger site than the type fig. 10. 

At the beginning of the last rolntion the two rows inteurnpted external ears 
are a^ distinctly marked as in Tibetites (s. s.). It is only aftcw the last still septate 
portion has been reached, that these cars are united into sharp keels aooompaaying 
an excavated median furrow. Towards the peristome this median farrow gtadnally 
dissppears, the two keels approach each other, and the siphonal part assnmes 
the shape of a blunt edge. Simultaneously with this variation of the siphonal part 
the lateral transverse sculpture becomes weaker. The marginal and lateral 
tuheroles also diminish in size and strength, but the Spiral lines, along which th^ 
are arranged, still form continuous ridges. 

DimeneioM. 

Diameter of tbe ibsll .••«•••• a . 50*6 mM. 

,t tf I, tinibilioafi •«••••••# 8*5 n 

Height of the ( from the ambllioal sature • # . • • » • 89 „ 

iMt volutioa c fi ft preoeding whort 81 »» 

Tbiokneei of the last rolatlon • 15 h 

Suturet — Not known in detail. 


2. FARA.TIBSTITB8 cf. BBBTaA.Nni Mojslsovios. FI. VIII, fig. 8, 

1896. ParatihetU 00 Bertrandi E. ▼. Mojiisoriot, Beitnege znr KountnisB der obertriadSioben Cephdopoden* 
fannen dee Himalaya, Denkeobr. Kale. Akad. d, WisseiiBoh. math, nat OL, Bd. LZlIl^ p, 641s ‘Taf. 
XV, fig, 1. 

1899. P. Bet^randi v« MojelsowicF, FalieoiitoL Indioas ser, XV, Him&layan Foib„ VoL III, pt* 1, p, 88j 
PI. XV, fig. 1, 

The fragment of a species of Faratibetites from Lilinthi (ooll. KraSt) agrees in 
its general features with P. Sertrandi Mojsisovics from the Haloritea-limestone of the 
Bambanag range in snob a remarkable way that 1 should not have hesitated to iden- 
tify it with this noric species, but for its rather iuoomplete state of preservation. 

Tlie specimen is characterised by its remarkably strong sculpture. There are 
nine ribs in the circumference of the last volution, exactly as in the typo'specimen 
from tlio Halorites beds. Each of these ribs is divided into two bifurcating ribs out- 
side the lateral tubejrcles. There is only one intercalated rib present within the zone 
formed by the spirals of the lateral and marginal tubercles. Thus the number of 
marginal tubercles is double the number of lateral ones. The bifurcating ribs 
•ne^er attain the strength of primary ribs. 

TKe two rows of external ears are arranged very closely to each other and form 
together a sort of crest along the centre of the roof-shaped siphonal area, which is 
distinctly sepafated from the lateral parts by the spiral rows of matginal tubercles. 

The sutures of this specimen are not known to me in detail. Its dimensums are 
not measurable on account of the defective state of preaerwation of the fragment. 
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8. PAB^niiBfiTBS of. Obikibx HojalsoTiot. H XIY, %. 8. 

1806. Foi^iiinUiu OiitM 8, ▼. BeiiriBgA mr K^nntnitfi dtr obartri«dlMli«& 0»phib]^d«n« 

littiifn d«8 Bitnilay^, Beiikaobiiii Kafi. Akad. d. Wiaientek* natb. nati OU £d» LI Jllv pi 648 » 
Taf.Xy.fiff.S. 

1699. P. OfiHei Moj^ktovioat Paloont. Indlaa* ■». XVg Himdlayao Foaa., Vol. lllf Ft. 1. p. 83, 
PI. XV. fig. 9. 

A somewhat fragmeotary speoimon of Paratibetites from the Tropites'limestone 
of Lilinthi (colL ]Craift)i oonsistizig of ai]>chamber8 only, differs from P. Bertrandi 
by suoh modifications in the sculpture and sutures as induced E. r. Mojsisoyios to 
introduce P< Qeikiei as a separate species. If by reason of the characters 
enumerated by this author the specific validity of P. Qeikiei be aoooptod as 
sufOoiently esteblished, there con be little doubt as to the connection of the present 
specimen from Lilinthi with the species of the Halorites-limestone. 

Although in its general characters agreeing with P. Bertrandi my example is 
provided with a higher transverse section, with a larger number of ribs, whicli arc 
crowded together more closely but are less strongly developed, and further differs 
by the development of undulating keels separated by a median siphonul furrow. 

Seven ribs are counted in one-half the circumference of the last volution. In- 
tercalated ribs occur more commonly than in P. Bertrandi, They arc not straight 
but decidedly falciform, being directed backwards outside the sidral line of luteml 
tubercles and strongly bent forward in the marginal region. The external oars are 
united into two external keels, which are situated very close to each other and ’ 
separated by a very low and narrow median furrow. 

IHmentione, 

Diameter of the shell 66*5 inm. 

ombilious « 4 »> 

Height of the r obove the uiobilieal suture. 27 „ 

last TolntioQ \ m preceding whorl 2 

Thiokness of the last volution * • • . t . « . 17 „ 

<S'uf«re«.~The siphonal lobe is provided with a broad median prominonoo, from 
which an inner lappet is separated by a deep indentation. Both this lappet and the 
central part of the median prominence are rounded above. The outer lappet of the 
siphonal saddle is oonsid^bly shorter than the top of the latter. Small dCnticula- 
tions affect the marginal walls of the main saddles up to their summits, which alone 
remain entire, but the serration is not sufficiently strong to impart to tho sutures a 
decidedly braohyphyllio shape. 


4. PABATIBaTITBS sp. ind. aff. P. Tobkquisti Mojs. 

Per the sake of completeness mention must be made here of a large fragment 
of a species of BaraHbeHte$t which may he compared with P. *TomqiiMi F. v. 
Hojsi 80 vios(Pal 8 Bont. Ind., ser. XV. Vol. Ill, Pt. 1. p. 87, PI. XVI, fig. 6). 
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This specimen from the Tropite|*limestone of Nihal (coll. Smith)i which is 
provided with a portion of its body-chamber, is chiefly remarkable for its bluntly* 
pointed external edge. The lateral parts are perfectly smooth. Neither sigmoidal 
folds nor tubercles are indicated. 

The specimen is not sufficiently good for illustration. Its sutures are not known 
to one. 

DimenHoM — Not measurable. 


5. PAUiiTiBETiTSS Wheblebi oov. sp. PI. VIII, flgs. 5, 6, 7. 

■ 

*Tliis is a very interesting species recalling Paratibetitea anguatiaellatm Mojs. 
and P. Tornquiati Mojs., but distinguished from them by its sharp, knife-shaped 
median edge. 

There are altogether three specimens available for examination. Two were 
collected in the Tropitcs-limestone of Lilinthi by the late A. v. Krafft ; the third 
comes from Ealapani. 

The most complete specimen, which therefore may be taken as the type of 
the species, is that illustrated in flg. 6. It is subject to stronger ontogenetic modi- 
fleations occurring in the course of the last whorl than all the other congeneric 
species. 

At the beginning of the last volution the specimen is very similar to P, 
Bertrandi Mojs. when full-grown. The sculpture of the lateral parts consists of 
undivided, straight ribs running from the umbilical margin to the large lateral 
tubercles where they bifurcate. Prom the row of marginal tubercles the siphonal 
area rises steeply, root-like, towards the narrow crest, which is bordered by two rows 
of external ears standing very closely to each other. 

Prom this stage of development Faratihetitea Wheeleri passes rather rapidly 
into a stage characterised hy the fusion of the two rows of external ears into a sharp 
edge. This stage is accompanied by a gradual weakening of the lateral sculpture. 
The ribs diminish remarkably in strength, whilst the lateral and marginal tubercles 
persist. This stage continues in the illustrated specimen as far as the anterior part 
of the lost volution, w'hich consists of air-chambers only. 

The last stage of development is exhibited in the specimen illustrated in fig. 5, 
cnc-half of which belongs to the body-chamber. The body-chamber differs from the 
chambered part of the last volution by its helmet-shaped siphonal crest and by the 
absence of any distinct transverse sculpture. 

The siphonal area, which in earlier stages of growth forms a roof-like crest with 
a. shkrp median keel, is elevated into a very high and steep edge, which is but 
indistinotly separated from the flanks by spiral ridges corresponding to the rows of 
marginal tubercles. Both the lateral and marginal tubercles persist, more or less 
weakened, as far 'as the aperture of the body -chamber, but of the transverse ribs faint 
traces only arc still noticed. 
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This species is provided with a 'jerj narrow umbilicas reoalling 
P. tmguttUellatut. 

Dimentioni (type*specinien, fig. 6), 


Diameter of the shell •••»••••«• 48 min< 
,, M umbilioue •••••»•• * 8*6 „ 

Height of the T above the umbilioal sutare • • • • « . • 86 „ 

Iftit volution \ „ „ preceding whorl . 17 „ 

Thiuknesi of the last volution 14 „ 


Exact measurements of the body*ohambor specimen illustrated in fig. 6 cannot 
be given. To a height of 41 mm. a thickness of 16 mm. and a diameter of the 
umbilicus of 8 mm. correspond. 

Sutures. — llie sutural lino closely agrees in its arrangement with the sutures of 
Paratibelites angusHtellatus E. v. Mojsisovics (Paleennt. Indica, ser. XV, Vol. Ill, 
Pt. 1, PI. XVI, fig. 4), but is still more complicated. Its character is decidedly 
dolichophyllic and the outer lappet of the bipartite siphonal saddle assumes the shape 
of a proper adventitious saddle. In this respect the sutures of the present form 
approach very nearly those of the Hinidlayan species from the “ Hauorites ** lime* 
stone of the Bamhanag section, which has been described as Hauerites ind. by 
E. V. Mojsisovics, but which most probably belongs to the genus Camites or to 
Paratibetites. 

The deep siphonal lobe is provided with a broad median prominence, which 
itself is again divided by two corresponding indentations into a short central 
body and into two saddle -like lappets on both sides. On the inner side of the 
siphonal lobe there rises a high, adventitious saddle, corresponding to the outer 
lappet of the bipartite siphonal saddle in the majority of spocios of Paratibetitee. 
This saddle is separated from the main mass of the external saddle by a deep 
adventitious lobe and is provided with large notches imparting to it a decidedly 
dolichophyllic character. The siphonal and principal lateral saddles are of nearly 
equal height and serrated up to their very tops. 

The second lateral saddle is followed by three auxiliary lobes outside the 
umbilical suture. 

The tendency to a dolichophyllic development of the sutures, which are cera- 
titic or brachyphyllio in the majority of species of Paratihetitea, is especially 
well marked in the outer walls of the adventitious and principal lateral saddles and 
in the stem of the siphonal saddle. 

Genus: Acakthinitbs Mojsisovics. 

The genus Acanthinitea, which io the Trias of the Eastern Alps is rcsMcted to 
the noric stage of the Hallstatt-limestone, is represented in the fauna of the Tropites* 
limestone of Byans by two species, one of them being perhaps^ closely allied to 
Acanthinitea exoelaior v. Mojsisovic.*, whereas the second holds a rather isolated 
position, on account of some characters, wliich recall Protrachyoeraa and 
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I^hjftageniie*. The Beeemd tpeoi^ 4iBMrre8 he hknnwied te the ?«al( of’ e true 
sul^eniu. * 

AOAVTHZKrrss Bogaeti nor. sp. FI. IX l» 8. 

' < * ♦ * * , , 

The specimen from Tera Gddh (ooll. Smith) illustrated in fig. 1 ought to be 
considered as the prototype of the speojies. . It is provided with its bodydhamber and 
is the largest of five examples ivhioh have been collected in the Tropites'limestone 
of Kalapani and Tera Gddh by Smith and A. von Krafft. 

This specimen seems to agree very closely with Aeawthinitea esteelHof E. v. 
Mojsisovics (Cephalopoden der Hallstdtter Kalkct Abhandl. E. E. Geol. Beichsanet.» 
VI>^, p. 681, Taf. CXOIV, figs. 1, 2) in its general shape, involution and sonlpture. 
From a comparison with the illustrations given by E. v. Mojsisovics one might even 
be induced to take their specific identity into consideration. But a personal 
examination of the two specimens of Aoanthinitea excelsior from the sevatio 
HaHstatthmestone of the Foetsohenhoehe has convinced me of the impossibility of 
identifying them. It is their poor state of preservation which forbids any attempt at 
specific identification. The two Alpine examples illustrated by E. v. Mojsisovics 
are much distorted, crushed, and so unsatisfactorily preserved, that the shape of their 
external parts is absolutely unknown. 

The strongly compressed whorls are very high, and overlap one another to 
the extent of three*quarters of their height. They enclose a deep and funnel-shaped 
umbilicus, surrounded by a perpendicular umbilical wall, which is separated from 
the lateral parts by a sharply-rounded umbilical edge. To this umbilical edge 
the greatest transverse diameter corresponds. From this point the lateral parts 
converge towards the external part and pass gradually into the latter without the 
intervention of a distinctly defined marginal edge. The siphonal area itself is nar* 
row and excavated by a flat median depression. This external depression is bordered 
on either side by low keels, which are partly doubled in later stages of growth. 

The sculpture of the lateral parts consists of transverse ribs and spiral rows of 
delicate tubercles. The transverse ribs are broad, flat and slightly falciform. They 
are very numerous and separated by intercostal furrows of equal width. Bifuroa* 
tions of ribs occur near the umbilical margin or, less frequently, in the middle 
of the height of the lateral parts. 

The number of spiral rows of tubercles is very large, certainly not less than 26. 
Where the oast is perfectly preserved, it is easy to see that the elevated spiral 
elevation, which crosses each rib longitudinally, consists of two delicate tubercles or 
spines. But these little spines are so delicate that it only needs a slight injury of 
the oippermost layer of the oast to destroy this character. 

TheSio are, indeed, few shells of ammonites with a more graceful and omnpli* 
cated ornamentation. 

The most yiteresting feature of the present species is the sculpture of its 
external part. It differs from that in Aemihinitea exceldor v. Mojsisovics (1. o, 
p. 680, PI. CLIX, fig. 1) and A, Oalypao v, Mojsisovics (L o. p. 682, Taf. CLVH, 
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ilgi. 2, A. iemdeXithr it is birdlgr )aiowtt<*1qr tbe moM primitive 

chkunotte of ita ettenml keels. The exterool keels Mtevi^ the median depression 
are not faintly eeftated but adorned with external ean, ae in Oiffiopleurite». To 
each rib an elongated ear and to eaeh intercfoatal furrow a depression in the keel 
CKttresponds. In the last volution of my typchspeoimen the keels are doable, the 
midn keel being aooompanied by a second thinner one. In the tvro above^quoted 
Alpine species of Acanthinitet this development of external ears along the keek is 
restricted to the inner volutions, whereas in my Himdlayan species it persists in later 
stages of growth. 

In young specimens the keels are simple and consist only of rounded koel- 
tuberolesy greatly elongated spirally, whereas the depressions corresiwnding to the 
intercostal spaces are nut elevated above the general level of the siphonal part. 
The median furrow makes its appeaianoe at earlier stagey of growth tliau the 
external oars. 

J)imen»io»t. 

of the ihell . • • 58 mm. 

M „ nmbiiious « • 7 

Height of the ( Above the umbilioel Butnre • • * • • • • 29 „ 

laet Tolution C •! »> preoediog whotl « * 24 

fhiokiieee of the leet volution » « • 18 

Suture*. — ^Tho sutural line uf the genus is not known in detail. 

S. V. Hojsisovios only remarks the doliohophyllio development of the sutures in 
Acmthtmtee excelsior. I have suooeeded in developing the sutural line of the, 
specimen illustrated in fig. 8. The saddles are doliohophyllic and provided with 
elongated leaves which are deeply notched. From Sauerites and Cyrtopleuritea the 
sutural line of Acanthinitee chiefly differs by the absence of distinct adventitious 
elements. 

The siphoiuil lobe, which is considerably shorter than t|^e principal lateral lobe, 
is divided by a broad median prominence, occupying the entire depression between 
the external keels. In the outer wing of this lobe a small denticle is separated from 
the adjoining siphonal saddle. This denticle might he oonsidored as an equivalent 
to the dentioles in Cyrtopleuritee, dividing each wing uf the siphonal lobe. 

The siphonal saddle is pyramidal and its two marginal walls are equally 
serrated, no difference being noticed in the development of secondary denticles or 
phytla between the outer and inner margins as in Cyrtopleuritea. The lobes exhibit 
a higher degree of dentioulstion than in any species of Cyrtopleuritee or Mauerites. 
Deep and elongated digitations are especially noticed in tlie principal lateral lobe. 
Both the principal and second lateral lobe are divided into two finger*shapod points 
by a narrow denticle rising at their base. 

The siphonal and principal lateral saddltw are of nearly equal height.* The 
second lateral saddle is considerably shorter but yet distinctly hraohyphyllio. It is 
followed by a rounded auxiliary lobe, the position of whioh ooinoides with the 
umbilical margin. Along the umbilical wall a rounded auxifiary saddle and a 
second auxiliary lobe follow. 
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'There is ft distent ^^ctemal similftrity between this species and 
Sirenites Solonit y. MojsiBovios (Cephalopoden der Hallst&tter Kalke, 1. o.« VI-2» 
p. 751, Taf. CLVI, fig. 1) from the oftmio Ilallstatt'limestone of Aussee. 8. Solonit 
holds a rather isolated position among its congeneric forms, on account of its delicate 
sculpturo, which consists of numerous transverse folds, crossed by spiral stripes. 
But the absence of any bifuroations in the ribs near the siphonal margin excludes 
at once the possibility of a closer relationship between Aoanlhinite» Sogarti and 
Sirenilea Solonia. 


Subgenus : Kimavatitss nov. subgen. 

H 1 MATA.TITES Watsoni nov. sp. PI. IX, figs. 1, 2. 

The two figured oasts belonged to the same individual. The fragment illus* 
tratod in fig. 1 forms part of the body •chamber of the mature specimen, the chambered 
cast fig. 2 is the inner nucleus, which I have figured separately, in order to show the 
development of sculpture along its external part. Besides this specimen several 
small and medium'sized examples have been oolleotod in the Tropites-limestone of 
Tera Gddh by Smith and A. v, Krafft. 

The inner nucleus is of globose shape. It is only in later stages of growth that 
the volutions are more strongly comprcs.sod and considerably higher than wide. They 
overlap one another almost completely. Thus even in the full-grown specimen 
a very narrow umbilicus only is left open. The umbilical wall is steep but low. 
The lateral parts unite with the regularly rounded siphonal area without any distinct 
demarcation. They are flatly arched in the inner volutions but nearly flat from the 
umbilical margin up to the middle of their height in the last whorl. 

The sculpture of the lateral parts is very oharocteristic. Stronger primary ribs 
alternate irregularly with lower secondary oostse. Both of those are either straight 
or flexuous and always turned anteriorly in the marginal region. They show a 
rather complicated arrangement, rising either singly or in pairs from umbilical 
tubercles and bifurcating twice or throe times at dilferent distances from the urn* 
bilical margin. 

The stout primary ribs originate near the umbilical margin, but among the 
secondary ribs a considerable number of those which arc intercalated do not extend 
so far. Each of the primary ribs is adorned by two or three very stout tuboroles, 
most of which have been broken olf in the cast but have left large scars. This 
sort of sculx)ture somewhat recalls Protraohyoeraa Pollux Mojsisovios (Gephalo* 
poden dei Hallstuttor Kalke, Abhandl. K. K, Geol. Beichsanst., VI'2, p. 641, 
Taf. CLXVlI, figs. 18, 19). In general the pattern of ribbing is very similar to 
that noticed in many Trachyceratea. 

This sculpture is most strongly developed in adolescent stages of growth. On 
the body-chamber fragment of my type-specimen the difference between primary 
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and secondary ribs weakens and the large lateral tuberolps oy prominences become 
lower and smaller. 

The traobyceratitio pattern oi sculpture is combined with tbe ordinary orna- 
mentation of AeanthifUtet. Thirty rows of spirally elongated, delicate spines are 
counted between the umbilical margin and the siphonal keel. Two or eren three 
single spines stand along each row on every single rib. 

The character of the siphonal part also differs from that in typical species of 
Aomihinitet by the poor development of external keels. 

The smooth and rounded median furrow is distinctly marked, even at very early 
stages of growth, though not deeply excavated. It is bordered on either side by a 
very low keel, consisting of spirally elongated external ears. The close affinity of 
our species to Cyrtopleurites, the nearest ally of the genus Acanthinitog, is clearly 
proved by this feature. 

The external ears are strongly elongated and provided witli fringed margins, as 
in Cyrtopleuritia or in young individuals of Acanihinitea eacelaua Mojs. They ai'e 
of irregular length, those corresponding to primary ribs being longer. 

Dimenaiom. 

Diameter of the ahell S2 mm. 

I, ombilioae . . . • . . . . 2 ,, 

Height of the r above the urn hilical en turn . . . . 20 „ 

lent volution I „ •• preooding triiorl H ,, 

Thioknena of the laat volution 16 

Suturea . — Not known. 

iJewiarks.— This is a very interesting species on aocount of the presenct* of 
charaoters which recall Aoanthinitea, Sagenitea iTrachyaagenitea) and Frotra- 
ohyceraa, three genera which, in the general system of ammonites, stand widely 
apart. 

If we compare Aoanthinitea excelaua, the prototype of the genus, with our 
species, we are hound to confess that in its general shape and involution the latter 
exhibits a closer similarity with some species of Sagenitea than with Acanihinitea. 
It is especially the group of Sagenitea erinaceua and S. hyatrix (subgenus Trachy- 
aagenitea Gemmellaro) that the habit of the Himdlayan form strongly rooalls. 

In the sculpture of A. Wataoni wo find besides a considerable approach 
to some types of Protrachyceraa, especially to P. Pollux Mojs., distinguished 
by transverse ribs of alternating strength and by stout spines. The combination 
of stout and coarse tuberoles with the ordinary ornamentation of Acanthtmtea^ 
consisting of spiral rows of delicate spines, is a feature of peculiar interest. 

Notwithstanding its external resemhlanoe to Traehyaagemtea and Protrachy’ 
ceraa, the present species must neoessarily find its systematic position among 1;he> 
nearest allies of Cyrtopleuritea. This is proved by the oharaotor of its fiphonal 
area. The two external keels, though po6rly developed, clearly show their origin 
from external ears, agreeing with the ears in Cyrtopleuritea. The presence of such 
keehi accompanying a median furrow absolutely forbids this species to be classed 
among the representatives oi So^enitea. As its systematic position must be looked 
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for among the relatives of OyrtopleurtUat the gentu Jednikinitet appears to be be^ 
suited for its aooommodatioD. 

The oharaoters, which distinguish J. Wattoni firom the prototype of the genus, 
Aeanthmitea excel nu, Mojs., namely, the globose shell, the poor development of the 
median furrow and keels, and the presence of ribs of alternating strength, 
occasionally set with coarse tubercles, might in the eyes of the majority of palaeonto* 
legists appear to be of subgenerio importance. 

If this view should be accepted, the subgencric name oi SimavcUtesi^ proposed 
for Aeanthinitea Wataoni, 


Genus : Folyctclvs Mojsisovios. 


FoLYOYCiiTJs n»KSSLi Oppel, PI. Vll, fig. 12. 

1805. AmmonUes JSenMcli Oppel» pAlnontologlsebe Mitteilungen ausdciii Ifaiteiim den Kdnigl. bayr. 

Btaat^fli p. J8:}, Tuf. 41, fig. 8. 

1866. AmmoniUfi JTenseli A. ▼. DiUmar, Zur. Fauna dar HallitMltor Kalke, Geognost. Palieont. 

Hottr»g« POTi Benocke, Bcbloenbat'b und Waagen, p. 867. Taf* XIV, ftgi. 16-<-20. 

IBJB. l*olyo.jfclvL» Hemeli £. v. Mojabovtca, Dio Cepbalopodan der HHlIstaiter Ealkei Abbandl. 

K. k. Geol. Roicbi^anst., Vl-2, p. 536. Taf. CXXXII, fig$. 7—23. 

This sfieoies, one of the commonest of the Alpine horizon of Tropitea aithhullor 
tWt is represented in A. v. Kraift’s collection from Kalapani by a specimen, which 
agrees perfectly and in eyery respect with the description and figures given by 
A. V. Dittmar and E. v. Mojsisovios. My comparison of this specimen with Alpine 
examples has convinced me of their specific identity. 

Although provided with its body-chamber, my Himalayan specimen is of very 
small size only. Its shell consists of volutions, which inoreaso more slowly than in 
the typical forms of P. Henaeli, but more rapidly than in the mrietaa directa. In 
this respect and also in the character of its ornamentation it agrees best with the 
carietaa intermedia of E. v. Mojsisovi<». The cross-section is almost rectangular 
with roundod-oH margins. There is no distinotly-dereloped umbilical edge present. 

The ribs originate either singly or in pairs at the umbilical suture and cross the 
rounded siphonal area without any interruption. Ocoasionally they become slightly 
thickened at the margins or on the siphonal area. They are sharp, narrow and 
separated by angular intercostal fuiTows, which are of equal width along the sipho- 
nal and umbilical margins. Most of the ribs are not exactly radial but strongly 
directed forwai*d and nearly straight' 


Dimenaiona. 


i Dlametor of tbe cikiill 

* .. .. „ umbiliooB 


Th?kne« lo'thelMtToIution 


. IS'5 mm. 



>1 

•* 


Snturea . — The sutural line, as far as aeoeasible to examination, is almost exactly 
identical with that of the specimen from the ^t(hi«fla/«M-beds 'of tiie Vorder 
Saudling, illustrated by E. v. Mojsisovics in fig. 1& (FI. CXXXII). 
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TBe tlpUoMl lobe js shortt romided at Ha baae, it^ed by a very low 
median prominence. In the apparently geniatitic ott^es of ilie prindpal lateral 
lobe indirtinot indentations may be seen by means ^of a magbiiying glass. The 
second lateral lobe is very small and gon^atitio. There are no anziliary lobes 
present. The second lateral saddle is the Innermost sutnral element outside the 
umbilical suture. 


Oenus : Clionitbs Mojsisovios. 

1. Olionitbs obacilis, nov. sp. PI. VI, fig. 6 ; PI. VII, fig. 13. 

This species holds a rather isolated position among the genus, on account of its 
strongly involute whorls and its narrow umbilicus. Ido not know of any Alpine 
species of CUonitee with which in this respect it might be advantageoualy C5m- 
pared. 

The volutions are strongly compressed and overlap one another to the extent 
of two*third8 of their height.. The high*mouthed transverse section is nearly rec* 
tangular. The lateral parts are fiat and marked off by well-defined margins from 
the siphonal area, which they meet at right angles. The umbilical maigin is not 
distinctly defined, but tbe flanks slope in a steep curve towards the umbilical 
suture. The umbilicus is very narrow. This pecoliar character makes the distino 
tion of the present species from all congeneric forms an easy matter. 

In its sculpture Cliomtea gracilis recalls Cl. Vtdeniini lid ojsisovics I Cepba- 
lopoden der Hallsthtter Kalke, Abhandl. K. K. Geol. Beichsanst., VJ-2, p. 474, Taf. 
CLIII, fig. 1) and Cl. Dorae Mojsisovios (1. c., p. 474, Taf. CXLllI, fig, 4) from 
the oamic Hallstatt-limestone of Aussee. 

The inner volutions, of which but very little is exposed within the narrow 
umbilicus, are covered with numerous and delicate transverse ribs. Tbe sculpture 
of the last whorl consists of equally numerous and narrow falciform ribs, which 
run in a tolerably straight direction from the umbilical margin up to the middle 
of the flanks and then describe flatly arched segments, with their convexity turned 
backwards, on the upper portion of the lateral jiarts. The primary ribs originate 
as single ribs or in pairs near the umbilical margin, where they are raised into 
radially protracted tubercular prominences, which are, however, not regularly distri* 
buted throughout the entire last volution. The number of primary ribs is slightly 
surpassed by that of secondary ones, which are formed chiefly by intercalation. 

The external furrow is not exoavated but marked only by a row of external 
rounded tubercles on either side. A second row of faintly developed tubercles 
corresponds to the siphonal margin. Between the external and marginal tubercles 
the ribs are directed obliquely forward. The sculpture is completely interrupted 
along the external furrow. . * . 

Dimensions* 

Diancter of the shell mm, 

f* >» vs Binbilioas . . • . • * • • . * 4 » 

Height of the f above the ambilioal suture »«•••• 10 ^ 

last volation I », preoeding whorl 7’4 |p 

Tbiokasss of tbs laai volotioB 6*4 

L 2 
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Suture $. — Not known in detail, but exhibiting the normal number of oeratitic 
lobes. Lobes provided with deep indentations, saddles entire. There is at least one 
auxiliary lobe standing outside the umbilical suture. Siphonal and principal lateral 
saddles of equal height. 

Locality. — Nmiber qf tpeoimene examined . — ^Tcra Gddh 2, coll. KrafFt; 
Kalapani 1, coll. KrafFt. 

2. Clionites sp. ind. afif. Cl. Uuohesii Mojs. PI. VII, fig. 9. 

The fragment hgured, from the Tropitesdimestone of Tera Qddh (coll. Smith), 
consisting of a portion of the body*chambcr and a few remnants of the penultimate 
whorl, is closely related to Clioniiee Hughem Mojsisovics (Paleeontologia Indioa, ser. 
XV, Himdlayan Foss., Vol. Ill, pt. 1, p. 64, PI. XIV, figs. 1 — 3) from the Haloritos* 
limestone of the Eambanag section. 

They agree almost perfectly in their general shape and involution. The slowly 
increasing u-horls are somewhat higher than broad and embrace one another on the 
siphonal part only, llie sculpture shows the same elements as Cl. Bugheaii, 
transverse ribs and rows of spiral tubercles. But the ribs arc thin and delicate, not 
us stout as in Cl. HvgheaU. They stand close together and are separated by 
intercostal depressions twice or three times as wide as the narrow ribs. Tlieribs are 
either simple or bifurcate in umbilical tubercles. Intercalated secondary ribs also 
occur frequently. Them are three rows of spiral tubercles developed : an umbilical, 
a marginal and an external one. This is also the number of rows in the body- 
ohamber of Clionitea Hugheaii,. the third vow of lateral tubercles, which is developed 
on the inner volutions of this species, disappearing completely in the body-chamber 
of full-grown individuals. The external and marginal tubercles are of equal strength 
and disposed regularly. To every rib a marginal and external tubercle correspond, 
whereas the umbilical tubercles are weaker and occur at irregular distances. 

From Clionitea Hugheaii the present species must be separated on account of 
its more delicate ribbing. 

Bimenaiona.^ -Not measurable. 

Suturea — Not known. 


3. Clionites sp. ind aff. C. abekbaks Mojs. PI. VII, fig. 11. 

This species is closely related to Clionitea aberrana v. Mojsisovics (Paleeont. 
Ind., ser. XV, Him&layan Foss,, Vol. Ill, Pt. 1, p. 63, PI. XIII, fig. 8) from the 
Hatorites-limestono of the Bambanag range and differs from it only by subordinate 
dotiiils in its shape and ornamentation. The only specimen available for examina- 
tion is, unfortunately, incomplote. It was collected in the Tropites-limestono of 
Kalapani by the late A. v. KrafFt. 

My specimen is more strongly involute than any of the species from the Halo- 
rites-limestone. The whorls embrace one another to the extent of one-half 
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their hdght. The umbilioiis is oonsequenlly narrower than in Cl. alerraia. 
Othfflrwise the two species agree in shape. It is chiefly the body-chamber whorl 
which exhibitsa striking similarity in its most important characters to ProtrMhycerm 
Thoua Dittm.* as has been remarked by E. v. Mojsisuvics. 

The sculpture of the body-chamber consists of falciform rite, which arc often 
divided into two or three narrow and thread-like folds. They are niore strongly 
elevated in the vicinity of the umbilical and siphonal margins, where they are adorned 
with tubercles. But the row of umbilical tubercles is rattier weak and the tubercles 
are disposed irregularly. The external tubercles are produced spirally, though not 
as strongly as in Cl. aberrom. There is no row of tubercles indicated between the 
external. and marginal tubercles. In the vicinity of the aperture all thi«c rows of 
tuberdes become visibly weaker. The sculpture is not interrupted compleiel.v by the 
external furrow, but some of the transverse, ribs meet oven this low and gradually- 
disappearing furrow. 

The ornamentation of the penultimate whorl differs more remai-kabiy from that 
of CUomtea aherrma. It consists of numemus falciform ribs, which originate from 
stout umbilical tubercles, and is more delicate than in the species from the Haloj-ites 
beds. I'races of lateral tubercles art) indicated, besides the external and maiginal 
rows. The sculpture of the partly exposed siphonal region of this volution justifies 
the present species being placed among the representatives of the genus Clioniiea. 
notwithstanding its external resemblance to Protrachycerm. 


Dimenaiona. 


DianK'ter of the nbell 

„ „ nrabilious 

Height of the f above the umbilicvil suture 
last volution I i, m preceding wborl 
ThiokncKB of the last volution 


37 ’6 
y 
16 
18 
n 


mill. 

»l 


Suturea.—i^ ot known in detail. 

llemarka. — .As features of distinction between this species and the nearl.v allied 
Clionitea aberrana the following may be enumerated : the smaller umbilicus, the 
delicate and falciform character of the ribs in the inner volutions, the absence of 
rounded, kool-like tubercles on the siphonal part of the body-chamber. 

Mention must be made hero of tho remarkable similarity which this species 
shows with some representatives of the genus Mojaiaovicaitea Gommellaro (1 cefalo- 
podi del trias superiore della regionc occidcntalo della Sicilia, p. 57), especially with 
M. craaaeooatalua Gemmollaro (1. c. p. 69, PI. XXVIII, figs. 6 — 9, 14, 16). 
Mojaiaovicaitea is also characterised by a change in the sculpture, distinguishing the 
inner volutions from tho body -chamber whorl. The inner whorls of M. oraaaecoatntua 
exhibit falciform ribs originating in strong umbilical tubercles, and a spiral row 
of marginal and lateral spines. On the last volution the three rows of tubercles 
gradually disappear, and the falciform lateral ribs are reduced to delicate folds or 
strie. In their inv&lution my Himdlayan and the Sicilian species agree perfectly. 
Gemmellaro hinted at a possible affinity of his new genus to Anatihelitea, but I 
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think that a itill closer relationship vith CUonUu might be taken into 
consideration. 


4. Cliokites Stavnxoni noT. q>. FI. Vll, fig. 8. 

This typo is represented by seven tolerably well pxeserved examples £tom the 
Tropites-limestone of Tera Oddh (coll. Smith), all of them of small dimensions and 
provided with their bodyohambers. It is more nearly allied to the Indian repre- 
sentatives of the genus from the Halorites-limestone, than to any of the European 
forms. It might be most advantageously compared to Olionite$ Salieri v. Mojsisovies 
(Palfeont. Indioa, ser. XV, Himdl. Foss., Vol. HI, Ft. 1, p. 62, FI. XIII, figs. 6, 7). 

The slowly*inoreasing whorls are of equal height and width and embsaoe one 
another on the external part only. The greatest diameter of the transverse section 
corresponds to the rounded*off umbilical margin. From this place the flanks 
converge very gradually towards the external margins, where they pass into the 
inflated siphonal part in a regularly-rounded curve. 

The sculpture consists of strong transverse ribs running in a tolerably straight 
direction to the siphonal margin and are then turned obliquely forwards. They are 
separated by wide intercostal spaces. In the vicinity of the aperture the ribs 
become more numerous and delicate. On the inner volutions they are very stout. 
They are either simple or bifurcate at the umbilical margin. The point of bifurca- 
tion is marked by a strong umbilical tubercle. With the development of delicate 
and narrow ribs on the body-chamber the row of umbilical tubercle gradually 
disappears. 

The most conspicuous elements of sculpture are the strong external 
tubercles, greatly produced spirally at their base. They considerably surpass in size 
the pointed marginal spines, in which occasional bifurcations of ribs also occur. 
The external furrow is not excavated in the shell but is formed by the rows of 
external tubercles bordering it on either side. 

No traces of lateral tubercles have been noticed. 

Dimeniiont. 

Diamoter of the ihell • 23 mm. 

H umbilioue ••*•••> • 8*6 

{ 8-6 " 

'Agreeing in their general arrangement with those of OliotUiee 
Salieri. Only two large saddles with entire margins. The second lateral lobe 
standing inside the umbilical margin. Siphonal and principal lateral lobes strongly 

serrqted. 

• • 

5. Clxonites sp. ind. aff. Cl. Dolloanus Mojs. FI. VII, fig. 10. 

This fossil from the TropitesJimestone of Ealapani ' (col). Erafft)i somewhat 
distorted by pressure and obliquely drawn out, belongs to all appearance to a species- 
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of tbe group of Dettomui HojaiBorico, 0lo Oepbalopodou der 

Hallstfttter Kalke, AbhnucU, K. E. Geol. ReiohAaiist.| Tl-2, p. 468, Taf. CXXIX, 
fig. 1) from the oamio stage of the HaUstatt-limestono. 

Notwithstanding its smaU siee the specimen seems to possess the body* 
chamber, llie whorls slowly ioorease, are less numerous, and overlap one 
another to a larger extent than in Cl. Dollomus. ITiey arc somewhat higher than 
broad and vaulted regularly, without umbilical or marginal edges. 

The innermost volutions are not accessible to examination. The penultimate 
whorl is covered with nunterous and delicate radial ribs. In the last volutions the 
ribs become falciform but less strongly so than in Cl. J)olloanuB, They are 
separated by wide intercostal spaces. Bifurcations or intercalations of ribs only 
occur exceptionally and not outside the apertural margin of tho shell. Marginal 
tubercles are faintly developed on the body*ohsmber, 

The affinity with Cl. I>ollomu» is chiefly marked by the great similarity in the 
ornamentation of the siphohal area. The sculpture is interrupted along the median 
line of the external part, but a true furrow is n ot developed before the aperture 
has been reached. Along this median line the ribs arriving from either side oorre* 
spond exactly in their direction and are elevated into distinct, rounded tubercles. 

J)imetuions. 


Diameter of the alitU • 17*6 miu. 

H f, umbilioai 6*5 

Thtekn... ] } 6 


VhiureB , — Not known. 


Family : TJROLITJDM 

Section : Tuaohyceratba, 

Qenus : Tbackycbbas Laube. 

Tbachtobbas nov. sp. ind. Mojsisovics. 

1696. Traekyaera* hop. f, -E. v. HojiiMfici, Denkiicfar. K«ii«. Akad. d. Win, LXIII. p, 647, 
Taf. XI, fig. 9. 

ISee. ZVaeSgMTM WM./. jiii.— B. V. Mojdwviw, Fktnont. Indies, ler. XV, Himfilaysn Fota. Vol. Ill, 
Pt. I., p. 90, PI. XI, fig. 9. 

Of this species only a single, imperfectly preserved cast bos been found in* the 
Tropite8*lime8tone of Kalapani by A. v. Kraift. It does not add anything to our 
very limited knowledge (A the speoies, which is based on a fragment discovered at 
the same looality by C. L QrieshacL Even tho reference to the gehus Traohpoerea 
has not been established with full certainty, the external parts in both frsgments 
being missing. 
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No illustration of this speoimen^has been giren, on account of its defeotire 
state of preservation. 

Subgenns: PsorHJonroeBA/i Mojaisovic^. 

1. Protrachycbras ANSONinov. sp. FI. XI. figs. 8, 6. 

Two specimens from the Tropites -limestone of Ealapani (ooll. ELrafft) belong 
to a rather isolated form of the subgenus Protraehyceraa. They are characterised 
by their concentrated involution and small sise. Both specimens seem to be pro* 
vided with their body-chambers. 

* I'he widely*oxpanding shell possesses a very narrow umbilicus, the volutions 
embracing one another almost entirely, llie transverse section is strongly com* 
pressed, nearly twice as high as broaH, with fiatly-vaultcd lateral parts and a 
fiattened siphonal area. 

Tlic sculpture shows the characteristic habit of Protrarhyeeraa. The ribs are 
falciform, separated by wide intercostal spaces, and strongly elevated. They are 
the predominant element in the ornamentation. The tubercles are of small size. 
Besides the raw of external tubercles there are at least five rows of spiral tubercles 
developed, but two among them are but very faintly marked. The extenial row of 
tubercles, bordering the deeply excavated and narrow median furrow, is the most 
(conspicuous. 

Among the Alpine species of Protrachyeeraa there is none to which the present 
form might advantageously be compared. 

DimenaiOM. 

Diameter of tbe xholl 25 xnm. 

„ „ ombillcns 1*5 „ 

Height ) , , , , . Cl4*6 „ 

TMcknos. 1 ofthelait wluhoi, t 8 ., 

Saiurea . — Not known. 

2. Fbotaaohyobras sp. ind. FI. XI, fig. 4. 

This undeterminable fragment from the Tropites*limestonc of Tera Gddh, 
probably representing a new species, recalls in its general habit the group of 
Tracliycemta margaritoaa, especially Tmchyceraa Aon Muenst. and its allies. Its 
sculpture consists of very numerous and closely -set ribs, which frequently bifur* 
cate in the middle of the height of the lateral parts and are adorned with seven 
spiml rows of tubercles. But in contrast to true Trachyeerata the external row of 
tubercles is not double. Nor is there any probability that this feature in the present 
specimen is only dependent on its stage of growth. To this opinion I am led by the 
fact, that the (Eternal tubercles are scarcely more strongly developed than those 
of some lateral rows. The species must consequently be classed under the subgenus 
Protrachycerm 
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measuiftble. 

Kot ktuntrii. The fngmeat seWs to b^ng id the body-ohambex 
notwil^taiidieg its niiall dimenn 

Geaiu : Sakbunoitbi Mojaisorios. 

1. Sakdlingztbs Fvaeboki Qoy. sp. FI. VI* fig. 4. 

The present species shovs some resemblance to the European 8andlvngite» 
M^eri y. Mojsisoyics (Die Oephalopoden der Hallstfitter Kalke, Abhandl. K. K. 
GeoL Beichsanst., Vl-fi, p. 713, Taf. GLXVII, fig. 3) from whidi it is dis* 
tinguished by its high, strongly involute whorls and its narrow umbilicus. There 
is, indeed, no other species so narrowly umbilicated among this genus. 

The strongly compressed yolutions embrace one another to the extent of 
fiye'sixths of their entire height. The cro8s>section is twice as high as broad and 
bordered by yery flatly arched lateral parts. Towards the umbilioal suture the 
flanks slope in an uninterrupted ourye, which increases very gradually in steepness. 
Thus no distinct umbilical margin or wall is deyeloped. The external margin is 
better marked, corresponding to a bluntly rounded edge. 

The sculpture consista of falciform ribs, which from the umbilioal towards 
the marginal region considerably increase in number either by bifurcation or by 
intercalation. Near the external margin the ribs are much more crowded and 
separated by narrower intercostal spaces than on the lower part of the flanks. 
The ribs are sharp and in adolescent stages of growth eleyated into radially pro* 
tracted prominences in the yioinity of the umbilicus. But on the body-chamber 
of the last yolution the sculpture is gradually obliterated in the umbilioal region, 
and the umbilical prominences disappear completoly. 

The sculpture is interrupted along the middle of the external part. No 
proper median furrow is developed, but only a smooth median band between the 
external tubercles, marking the terminations of the lateral ribs. In young stages of 
growth the siphonal margin is also marked by a spiral row of feeble, spine-like 
tubercles, which gradually d,iaappear on the body-chamber. Near the aperture the 
ribs b^in to close together from both aides along the medion band, but the bridges 
connecting the external tubercles, which do not decrease in strength at the same 
time, are but very faintly indicated. 


Diameter of the shell . . • 80 mm. 

M »f ombiliona 6 

Height the CaboTo the umbiliot^sotnre • • • • • . 18 

last roht ion c preceding whorl 12 5 m 

Thiokpewof the last Tolution . • 10 •. 

Suiwei . — Not known. 


Zoffali/y.-^Jf^umder of^pedmem Lilinthi 1, coll. Slnith ; KElapani 

St coll. Krafft, 1, ooIL Sn^ith. 
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Among the nimdlay%ii materialB there ie a fragment from Salapani 
which probably represents % species very nearly allied to the presient one, differing 
from it only by a wider umbilicus. T shall not give a detailed description of this 
specimen, on account of its fragmentary state of preserration. 

2. Sandlinoitbs Ttjoebbi nor. sp. FI. VI, fig. 6. 

This species is distinguished from the preceding form by more slowly increasing 
and loss involute whorls, by a wider umbilicus and by coarser ribs. It is also nearly 
allied to the Alpine SmdlingUes TLeyeri Mojsisovics, from which it differs chiefly by 
the absence of a distinct umbilical margin and wall. 

' The volutions are considerably higher than broad and overlap one* another 
to tbc extent of a little less than onc*half their height. The lateral parts are flatly 
arched and bond flatly and with continually increasing convexity down to the 
umbilical suture. No marked umbilical margin exists, nor is the umbilicus deep 
and soale-liko as in Sandlingitea Beyeri. 

The lateral ribs arc numerous, coarse and perfectly straight in the inner 
volutions and in the posterior portion of the last whorl. They are, as a rule, 
dichotomous and adorned with external and marginal tubercles. In the lower part 
of the flanks the stem-ribs are often strongly elevated above the general level. In 
the anterior portion of the last whorl the ribs become slightly falciform, their 
concavity being turned forward in the mai^inal region. At the same time they are 
more crowded and delicate. The marginal tubercles decrease in strength but the 
external spines remain unaltered. 

The smooth median band, which interrupts tlie lateral sculpture, is crossed by 
faintly marked and low ribs in the vicinity of the aperture. This pattern of 
ornamentation especially recalls the sculpture fai S. Beyeri, 

JDimeneiom. 

Diameter of the Miell •.«••••• .87 mm. 

M nmbiliouH 18 ,» 

Height of the r abovo the umbilical suture . • • • • • 15 

last volution. 1 „ „ preceding whorl • • • . . • 18 

Thioknese of the last volution 10*6 „ 

Sutures. — Not known. 

Locality. — Number of specimena examined. — Lilinthi 1, coll. Smith ; Tera 
Gddh 3, coll. Smith. 

3. Sandlingitbs cf. Ohibasus v. Dittmar. FI. VI, fig. 7. 

lP6d. Amtnonitea Orihatus A. v. Dittmar, tnr Fauna der Hallst&tter Ealke, Geognoet. palamnU Beitrmge 
von }tf*nooke Sohloenbach und Waagen, Bd. I., p. 385, Taf. XVIII, fige, 8—10. 

1893. Sandlingitea Onhaaua v. MojBieoyioa, Die Gephalopoden der Hallatattor Ealke, AbandU E. K. Geol. 
ReiohsanBi., V1.2, p. 706, Fab. Taf. GLXVII, figa. 6-7. 

My Bimdlayan specimen from the Tropites-limestdhb of Tera Gddh differs 
from Sandlingitea Oribaaua Bittm., from the oarnio SubhuUlKtus beds of the 
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Sal«kmQniergut» only by its larger dimeni^ons. Among the three speoimens 
illustrated by E. 7. Mojaisorios it agrees best with the example fig. 6. 

The Tolutions overlap one another to the extent of one-half their height, 
leaving a moderately wide nmbilious open. The sculpture c<msi8ts of falciform ribs 
and three rows of spinm. In the external and marginal rows a distinctly developed 
spine corresponds to every rib. In the umbilical row the spines or tubercles are 
more irregularly distributed. A nainority of libs only is distinguished by stronger 
development, but these are always primary ribs, which, as a rule, originate in pairs 
from an umbilical tubercle. The umbilical tubercles exceed the external and 
marginal ones in size. 

Intercalated secondary ribs are rather frequent. Near the beginning of the last 
volution the rilis are as densely crowded as in the Alpine specimen of S. Oribaava. 
In the vicinity of the aperture the ribs are less numerous and separated by wider 
intercostal spaces. 

The marginal and external tubercles persist throughout the entire length of Iho 
last volution. E. v. Mojsisovios noticed in his Alpine specimen, illustrated in fig. 7, 
a gradual obliteration of those two rows of spines near the anterior tei'mination of 
the body-chamber whorl, but my personal examination of his specimen has con- 
vinced mo that this apparent obliteration is only accidental, the siphonal part 
having been slightly injured in the vicinity of the aperture. 

The primary ribs originating from umbilical tubercles are elevated above the 
general level along the lower portion of the fianks, but bejond the middle of the 
height of the lateral parts do not surpass the intercalated ribs in strength. 

There is no smooth median band on the siphonal area between the external 
spines, but the ribs close together from both sides. 

Dimenaiona. 

Diameter of the ehell 25 mm. 

„ M umbiUone Cm 

Height of the r above the umbilical Hutiiro • • • . • . 11 ,, 

last volution t „ preceding whorl «••... 8*5 »» 

ThickneBS of the lait volution 7 », 

Sutures.— 'Yexy simple, hut not clydonitic. Tlie two lateral lobes provided 
with a few short indentations at their base. Tlic siphonal lobe is not accessible to 
observation. Saddles entire. A rounded auxiliary lobe is divided by the umbilical 
suture. 


4i. SAKnuNOiTEs sp. ind. ex. aCF. Abohibaldi Mojs. FI. V, fig. 9. 

The specimen figured from the Tropites-limestone of Kalapani (coll. Smith) 
belongs to all appearance to a species very olpsoly allied to Smdlingitea JxohihHd^ 
E. V. Mojsisovios (Falceont. Indica, ser. XV, Him. Foss. Vol. Ill, Ft. 1, p. 92, 
FI. XVII, figs. I, Z—h) from the Halorites-limestono of the Bambanag range. 

As there is only a single, much injured cast available far examination, 
nothing definite can bo said about the posaibilily of its being identical with the 
species from the Haloritos beds. 1 believe, however, that we have to deal here with 
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a new species, which seems U> be disthSguished from 8, Archibaldi by the prosenoe of 
a more strongly developed sculpture in the inner volutions. As far as can be madd 
out from the bad preservation of the penultimate whorh it appears to be covered with 
straight and sharp transvene ribs, rising into stout umbilical and marginal tubercles. 

The last volution olosely agrees in its sculpture with 8. AreMbaldi, showing 
numerous and sharp falciform ribs, which often bifurcate. The marginal and 
external spines are distinctly marked throughout the entire length of the shell. 
The omamoritation is weaker, but not entirely interrupted along the median band 
between the external tubercles. 

In size my specimen olosely agrees with the example illustrated in fig. 5 by 
E. y. Mojsisovios, but its transverse section is less strongly oompressed and its whorl 
are somewhat more involute. The spiral of involution touches the marginal spines 
of the penultimate whorl. ^ 

Dimeniiofu. 


Diametwof the iliell . • 

„ „ „ umbilicot . 

1 of the last volntlon . 

Thiokofis y 

Sutures . — Not known in detail. 


19 mm. 
• fl » 

f 7 » 

*l 9 H 


Oenus: Sibbvitbs Mojsisovios. 

Every paleontologist, who has had to deal with Triassio ammonites belonging to 
this genus, will agree with me in my opinion that safe specific determinatiohs of speci- 
mens are only possible with potently preserved examjj^es available for examination. 
In the Himdlayan collection of A. v. Erafft and Smith the genus Siremtee is rather 
richly represented, but a large number of specimens is unfit for determination, on 
account of their incomplete state of preservation. Most of the species fit for a 
proper description, are closely allied to, or even identical with, European forms. 
They belong to the groups of Siremtee senticosi, 8. striatqfalcati, 8. Pamphagus 
and 8. Argonauta. 


A. Group of 8irenite8 sentiooei. 

1. SlBBNITBS TBA.CHTOBBA.TOIDB8 nOV. sp. PI. IX, fig, A 

This species is represented by two large specimens from Texa Gddh (coll. Smith) 
which, though not complete, are suffloiontly well preserved to permit of a satisfactory 
dia^osis of their distinguishing features. The figured type-specimen is provided 
with its entire body-chamber and with a part of the mouth mai^^. 

Siremtea trachyoeratoidea differs from the rest of the species belonging to the 
group of /S. aenticoai by its concentrated involution. The umbilicus is very 
narrow, narrower even than in 8. Hortenaiee Mojs. or in 8. Thereaia Mojs. whioh 
otherwise show a distant affinity to our Himdlayan form. 

The shell reaches considerable dimensions. The volutions embrace one 
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tauflUier almost aatirdy and are higher thair broad. The li^hoiial area ia provided 
vrith a deep median exoaration, which u bordered on .i^llier ^debya row of external 
apinea. I^e aiphonal part paasea gradually into the flanks, without intervention of 
any distinct demarcation. The umbilical ma^in ia steeply rounded. There is no 
edge developed between the lateral parts and the high, perpendicular umbilical wall. 
The greatest transverse diameter is situated above the umbiltoal margin within the 
lower portion of the lateral parts. 

The predominating element in the ornamentation of the oast are the strong and 
sharp libs which, originating at the umbitioal margin run in a straight line, radi- 
ally, to the middle of the height of the sides, but in the upper portion of the flanks 
desoriba flat ourves with their convexity turned forward. Primary ribs and short 
intercalated ribs, which are limited to the marginal region, alternate fairly regu- 
larly. Most of the ribs of both kinds bifurcate in the siphonal region, but 
some remain undivided, ^lis character recall s the genus Trachyceras, 

Tubercles or spines are less strongly developed than the ribs. Ihey are most 
conspicuous along a spiral row accompanying the row of marginal tubercles in 
which the bifurcation of the ribs takes place. Between this row and the umbilical 
margin three more spiral rows of spines have been noticed. The innermost row is 
situated a little below the middle of the height of the lateral parts. The umbilical 
region is also absolutely free from tubercles. The external spines form a continuous 
row of edges, which rise obliquely above the general level of the siphonal part. 
A proper “ pig-tailed ’* keel, however, as in many European species of the group, is 
not develiped. 

In the vicinity of the aperture of the last volution the shell has been partly 
preserved. Besides the broad and sharp stem-ribs, numerous thin and throad-liko 
ribs are noticed, which inoroaso in number towards the marginal region and follow 
the direction of the stem-ribs. 

Near the aperture the body-chamber is slightly inflated and tube-shaped. The 
peristome, as far as preserved, runs parallel to the direction of the ribs and on 
the external part is protracted anteriorly into a short lappet. 


Dimen^iom, 


Diamalier of the shell • « oca. 120 ran: 

p p p umLilicus 11 

Height of the f above the umbilical suture • . • • 71 „ 

last volution I „ p preceding whorl . • • • 40 „ 

Tb!okiie8i4 of the last volution ••••.*• 44 p 

Transverse diameter of the perletome 58 „ 


Sutureg . — Not known. 


B. Oronp of Sirenitea atHatofalcati. . 

2. SiBKNiTBS sp. ind. ex. aff. B. Eohanti Mojs. FI. fig. 2. 

The figured fragment from Tera Oddh (coll. Smith), somewhat distorted by 
pressure, beldngs to a species which is very nearly allied to Sirenitea 
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Kohanyi v. Mojsisoyics (Oephalopodeader Hallstatter Ealko, AbhondL K. E. Geol. 
Reiclisamt VI, p. 746, Ta£. CLXII, iigs. 21 — ^23} from the triaadc Hallstatt* 
limestone of Anssee of middle oamio age. 

Tlio last volution is very narrow and strongly compressed. Its largest 
trausvcrse diameter is 186 mm. its height 35 mm. measured along the partly 
bi'okeu'off aperture. Its lateral parts are geotly and regularly arched and converge 
towards the narrow siphonal area, which consists of two orenulated external edges, 
enclosing a deeply excavated median depression. The umbilical region is very 
poorly preserved. 

The sculpture, consisting of flat, falciform ribs, agrees almost exactly with that 
of Sireni/ea Kohanyi. The only subordinate details in which the two species differ, 
are*thu somewhat wider intercostal spaces and tlie character of the external crenu- 
latiou in the Himdlayau form. In the latter a sharp edge is formed bordering the 
siphonal furrow, whereas in S. Kohanyi similar sharp edges arc only developed in 
adolescent stages of growth, but are rex)laGod by bi'oader, “ pig- tailed ” keels in the 
lust volution. 

Apart from these no other feattires of distinction have been noticed. 

Di/nenaiona. — Not measurable. 

Suturea. — Not known. 


C. Group of Sirenitea Famphagua Bittm. 

8. SiBBNiTBS Fampuaous Bittmar. PI. X, figs. 8, 9. 

I860. Ammoniten Pamphagu$ A. v. Dittnmr, zar Fauna der Hallsiatter Koike, Beneoke'o Goognoit. 
Palaaont. Beitrmgo 1 Bd.| p« 872, Tof. XYI, figs. 20 — 22. 

1893. SireniieM PamplhaguM E. v. MojHieovicB, Die Cephalopoden der Dalliitiitter Koike Abhandl. K. K, 
Oool. Reicheonet., Vl-2, p. 761, Tof. CLX, Oge. 4 — 8. 

1904. Sirenitey Pamphagus Qommelloro, I eofolopodi del Trios ouporiore della regione oooidentolo della 
Sioilitt, p. 67, PI. XXIX, 6g. 20. 

Three specimens from the Tropites-limestone of Ealapani (coU. Smith) admit 
in their shape and oimamentation of a close comparison with Sirenitea Famphagua 
from the Subbullatus beds of the Hallstatt-limestone. The specimen illustrated in 
fig. 9 may especially, according to my opinion, be safely identified with the 
European species. It only needs a comparison with fig. 7 on pi. CLX of the 
monograph of E. v. Mojsisovics to show the perfect agreement of the two examples 
in all their characters. I need scarcely mention that it was only after a careful 
examination of the Alpine type-specimen that 1 considered the specific identity of the 
Indian and European forms established. 

* A special description of this specimen ia hardly necessary, as I could only 
repeat the diagnosis given by A. v. Bittmar and completed by B. v. Mojsisovics. It 
will be sufficieni^to note some of its individual characters. 

The row of marginal tuberoles is distinctly developed at the b^inning of the 
last volution but dies out gradually in the vicinity of the aperture. The lateral 
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taberoles are united into an elevated spiral band. The entire surlaoe is covered with 
vefy numerous and delicate spiral lines, some of them slightly exceeding the rest in 
stren^h. The median depression in the external part is deeply excavated and 
bordered by orenulated “ pig-tailed *’ keels. 

Dimensions. — ^The measurements of this specimen are almost absolutely identical 
with those of the Hallstatt type. 

Diameter of the sholl . , 83 mm* 

„ ,, ,1 umbilical 4'6 „ 

Height *% r IS 

Thiokne.. i 9 „ 

Suturea . — Not known. 

The second specimen, illustrated in fig. 8, is of small size and the correctness of 
its identification with Sirenitea Fampkagua is questionable. In its ornamentation 
it is true, it agrees very well with equal-sized examples of the Alpine species. The 
external tubercles are not yet united into a eontinuous “ pig-tailed ” keel, Imt are 
well individualised. Marginal and umbilical tubercles arc distinctly developed, 
whereas the spiral row of lateral tubercles is faintly marked, but the sliaiqi 
genioulation of the lateral ribs corresponding to this spiral row is clearly exhibited. 

A difference between this specimen and European examples of S. Famphagua 
of equal dimensions is the proportion of height to thickness in the transverse 
section. In young individuals of S. Famphaaua the volutions are more globose, 
whereas they are strongly compressed in my Indian specimen. In the sliapo of its 
transverse* section the latter is more similar to S. Agriodua v. Dittmar, but is dis- 
tinguished from it by its coarser ribbing. 

Its measurements are as follows : — 


Diameter of the iholl • 22'6 mm. 

„ I, umbiliouH 2‘6 „ 

Height of the laet c above the nitibitioal suture . • • • • . 12 „ 

volution 1 » If preeediug whorl ^*3 t* 

Thiokuess of the last Tolntion 6*5 ,, 

In my third specimen the lateral tubercles are as strongly developed as the 
external and mai^inal ones, but the lateral ribs in the region between this spiral 
and the umbilical margin are very faintly marked. This difference in the strength 
of ornamentation in the lower and upper portions of the flanks is a character of dis- 
tinction between that specimen and the European Sirenitea Pamphagua. 

With the exception of the speoimen illustrated in fig. 9, the examples from 
Kalapani should therefore be referred to Sirenitea Pamphagua only as of. 


4. SiUBMTEs Aoktobus v. Dittmar. FI. IX, fig. G. 

1866. JmmoHilet Ai/rtedut A. t. Dittmr, Znr FMoa der Ilallitiltter Bantck.'i Gsoguoit. Pklooui. 

Boitrwgo, I. Bd.. p. B73, Taf. XVI, 6p. 28-26. ’ 

1698 Sirenitei Agriodut B. v. MojiiiOTioa. Die Cepkalepodes der Halktiitter Kalke, Abhandl. K. E. Geol. 
Bekhwoet.. Vl-S. p. 768, Taf. OLX, fig«. 9-14. 
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The present Indian speoimen fipm the Tropites-limestone of (poll. 

Kxafft) is an individual of large dimensions, provided with its bod^-cduunber. 
lire shape and ornamentation agree entirelj with that of the sh ell in large>dzed 
examples of Sirenitei AgHodu* Dittm. from the Subbullatue beds of the Hallstatt* 
limestone. There is the closest agreement with the fall*grown specimen of the 
European tyi>e illustrated by E. v. Mojsisovios in FI. OLX, fig. 14 

The volutions are very strongly compressed and bordered by flatly vaulted lateral 
parts. The umbilioal edge is well defined and sharply rounded. The deep umbi- 
licus is surrounded by a high and perpendioular wall. Towards the aperture of the 
last volution the umbilioal suture leaves the normal spiral, but tbe egression is 
not considerable. 

The ornamentation is very delicate. The lateral parts are covered with very 
niuncrous falciform ribs and spiral strisa. The spiral baud corresponding to the row 
of lateral tubercles in yoimg individuals is only a little more distinctly marked 
the rest of the spiral stiiations. ITio marginal tubercles persist throughout the entire 
length of the lust volution, whereas the umbilical ones grow very faint and are 
obliterated in the vicinity of the aperture. The deep and narrow median excava- 
tion is bordered by delicately serrated external keels. 

Dimentions. 

Diameter of the ehell ••••••s s-.44 mm. 

„ ,, „ umbilieiie % \ • * • • s » • 6 „ 

Hein^ht of the lait I above tdie umbilioal euture • • « • . . 24 ,, 

volution I ,1 •» preoeding whorl 17 „ 

Thiokneee of the last volution • • a • % • • • a • 9*5 ,, 

Sutures. — Not known in detail. Lobes and saddles apparently brachyphyllio. 

D. Group of Sirenites Argonautee. 

5. SiBXNiTES of. Aboonautje MojsisoTios. PI. IX, fig. 8. 

1870. Tr0e\%c€ras AfyonautiP E. v. Mojeitovice, Boitrgpge Zur KeuntniM der CepbalopodenfauDa der 
ooniHolien Qruppe, Jabrb. K. K. Geol. neicbeanst., p. 107, Taf. V, fig. 1. 

1898. Sirenite» Argonauta E. y. Mojuieovioe, Die Cepbalopoden der Halletfitter Kalke. Abhandl. K. K. 
Geo). Reicbeeiiitn VI-2, p. 765, Taf. CLVI, fig. 2. 

The type-specimen of Sirenites Argonautes illustrated by E. v. Mojsisovios 
from the Alpine Foetsohonkalk of upper noric (sevatic) age is a oast of very large 
size and provided with its body-obambor. My Himdlayan example from the Tropites- 
limestone of Tera Gddh (ooll. Smith) is a small individual and entirely chambered. 
The 'difficulty of identifying specimens of such different dimensions induces me to- 
refer my ' Himdiayan speoimen to S. Argonautes only as qf., notwithstanding the 
close agreement of their involution and sculpture. 

My specim^ is high-mouthed, strongly involute and narrowly umbilicated. 
The umbilicus is deep and funnel-shaped. In the transverse seotion there is no 
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complete a^ement with the Alpine tjpe>speolmei)i* In the latter the flanks arc 
perfectly flat and barely converge from the unihilioal towards the external margin. 
In my Indian shell the greatest transverse diameter coincides with the nmbilioal 
region and is situated a short distance above the nmbih'cal margin. Prom this 
point the lateral parts converge distinctly towards the siphonal area. But this 
difference is not essential and results from the different stages of growth of the two 
examples, the lateral parts being always vaulted in young individuals of Sirenitea 
and turning flat only in later stages of development. 

The complicated sculpture is exaetly of the same pattern as in Sirenitea 
ArgonaatiB. The ribs are separated by wide intercostal spaces, straight in the 
lower region of the flanks, and slightly falciform in the upper. Intercalated ribs 
occur frequently but not regularly. 

The first distinctly marked spiral row of tubercles corresponds to the termina- 
tions of the lower, straight portion of the ribs. Between this row and the spiral row 
of external tubercles five lateral and marginal rows are developed, exactly as in the 
European S. Argonautce. The two marginal rows are situated very ch'sc to each 
other. The bifurcation of tho ribs in the siphonal region of the shell takes place at 
the inner row of marginal tubercles. The external tubercles are pi*oduocd obliquely 
to the direction of tho deep median furrow. 

Dimenaiona. 

Dinmeter of the sliell 41 rnm. 

qmbilionA 4 

Height of tho last C above the uinbilioafgntiire 2^3 ». 

volution t f) I, proceding whorl M n 

Thick nesB of tho Inst volution . . . 15 ,, 

Sutnrea . — Not known. 


6. SiRBNiTBS sp. ind. ox. aff. S. Augonautjs Mojs, PI. IX, fig. 7. 

An incomplete fragment from the Tropitcs-limcstono of Tera Gddh (coll. KrafTt) 
consists of one-half a volution apparently belonging to the body-chamber. In its 
size and involution it agrees perfectly with the type-specimen of S. Argonatdea 
V. Mojsisovics but differs from it in tho following characters. 

The transverse section is more strongly compressed, a transverse diameter of 20 
mm. corresponding to a height of 47 mm. near the aperture of the volution. Tho 
ribs are more numerous and separated by intercostal spaces of eqnal width. There 
is no external row of marginal tubercles outside the spiral row, in which the bifurCa-^ 
tion of external ribs occurs. The straight portion of the ribs in tho lower region of 
the flanks is less strongly developed, but adorned with two spiral rows of distinctly 
marked spines, * • 

In the number of ribs and in tho presence of nine distinctly marked rows of 
tubercles this fragment agrees with the specimen from the Poetsohenkalk, which has 
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been dosoribod and iilostmted as Sir^itet «j). ind. etf 8. J.rgotMUtte by E. v*. 
MnjsisoTioB ( Die Cephalopoden der Hallstdtter Kalke, Abhandl. K. K. Geol. Beioha* 
anst., Vl*2, p. 766, Ta£. CliVI, 6g. 7). To this Alpine speoies it is certainly most 
nearly allied. The only dilferenoe consists in tlio irregular arrangement of simple 
and bifurcating ribs in the Indian form, whereas in the European speoies all the ribs 
bifurcate regularly in the middle of the height of the lateral jiartB. 

Diine»»icn 9 »‘-^l!Hot measurable. 

Not known. 


7. SjaENiTEs Augonatjt.«:fobui8 nov. sp. PI. X, fig. 1. 

This species is represented in the Hinidlayan collection by a single, incomplete 
but well preserved specimen from the Tropites*Umesione of Tera Gddh (coll. Smith). 
It is very nearly allied to Sireniteu Argonuuta Mojs., hut in some of its oharaotors 
also approaches S. Diana: r Mojsisovics (Cephalopoden der Uallstiltter Kallce, 
Abhandl. K. K. Qeol. Itciolisansl., VI*2, p. 767, Taf. CLVI, figs. 4, 6). 

The volutions arc moderately thiok, though considerably higher than broad. 
The grofitest transverse diameter is situated above the regularly rounded off utnbi* 
lioal margin. The lateral parts arc fiatly arched and converge gradually towards 
the broadly vaulted siplional part. Tlie umbilicus is very small. From the rounded 
uiubilioal margin tbe umbilical wall slopes down to the umbilical suture in a 
steeply bent curve. 'Jhusinits sluipc and involution the present species strongly 
recalls 8. Diana:. 

In the ornamentation of the shell the affinities to 8. Diana are loss close than 
to 8. Aryonanta}. The number of ribs is larger than in those two Euro|)ean speoies. 
Another feature of distinction is the irregular alternation of stronger and weaker 
ribs. The ribs of the first class are always primary ribs or stem-ribs, which origi- 
nate near tbe uinbiliaal margin. The majority of weaker ribs are intercalated. 
Bibs of both olassos frequently bifurcate in the vicinity of tlio third spiral i*ow 
of lateral tubercles. This third spiral row consists of stout, ooarso tubercles which 
are, however, not developed on every rib. The spines of the two next inner 
rows following in the diroction of the umbilicus are less strongly marked. Out- 
side tlie third row two more lateral rows of spines and two umrginal rows follow. 

The marginal rows stand very closely to each other. It is the outer, not 
the inner row, in which the bifurcation of external ribs is noticed. In this 
oharaotor the present speoies recalls Sireniies Diana, whereas in the other details 
*of ornamentation it is more similar to S. Argonauta. Tlie two spiral rows of mar- 
ginal tubercles are more strongly developed than the lateral rows, especially so in tho 
vicinity of the aperture. The external tubercles are smaller, but produced obliquely 
to the direction of tho deep hut narrow median furrow. 

The marginal tubercles are circular at thoir base. Tbe tubercles of the two 
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fdtoving lateral raws we spirally elongated. * The uumlMnr el marginal tuberolos ii 
exactly one-helf the number of external ones, 

J)imeH9ion». 


DiameUr of tbo •hell • ,56 mm* 

gi H H umbihoai 4 m 

Hoigbt of the leet ( above tbo umbiiioal suture 

volutiou I „ „ pneeding whorl • • 20 m 

Thiekueee of the last volution 26 o 


Sutares.-^Not known. 


8. SxRXMii'Xs cf. DiAKiB Mojsisovics. PI. X, fig. 3. 

18US> Sinnitw Dtanm U. t. Uoja'toviw. D‘e Cephakpoden det llaUttatter Kalki*, Abliandl. K. K. Oral. 

Uakhiauit., VI-8, p. 767. Taf. OLVl, fig«. 4. 6. 

Among three specimens from Tera Gddh (coll. Smith) the figured example is 
almost complete and provided with its body-chamber, to which three-quarters of the 
last volution belong. Its direct identity with Sirenitea Diana: from the noric 
Uallstatt -limestone of the Sommoraukogel is doubtful, on account of some insigni- 
ficant differences in subordinate details. It is for this reason that 1 have refciTod 
it to that European spohies only as qf. It is certainly related to it most closely. 

In its shape and involution the figured specimen agi-ces w'itii Sirenitea Diana, 
but its transverse section is more high-mouthed, the proportion of height to uidth 
in the aperture being 30: 17 (44: 20 in S. Diana). The si phonal area is 
sharply rounded and provided with a deeply excavated, angular median fuirow. 
The umbilical mai^in is rounded but forms a distinct demarcation between the 
lateral parts and the steep umbilical wall. K. v. Mojsisorics describes the latter as 
“ sloping gently down to the umbilical suture,” But this is not the case in his lypc- 
specirnen from Hallstatt, which has a high and per [tend icular umbilical wall in the 
last volution, as is also clearly seen from his illustration in fig. 4f>. 

'J'ho surface is covered with falciform, flat and broad ribs, separated by narrow 
intercostal spaces. This pattern of ornamentation imimis to the shell an aspect 
very different from S. Argonmta and its allies, it is this imttorn of sculpture 
which characterises Sirenitea Diana and Euyhroaynce Mojs. 

Most of the sigmoidal ribs are diohotomous. Bifm'cation or intercalation of 
lateral ribs occurs only in the middle of the height of the flanks. The bifui'oation of 
the external ribs oocurs in spirally elongated marginal tuberoles. Frequently two 
elongated prominences follow each other very closely, but the outer marginal spiral 
is not complete and is faintly developed. The number of external iuberole^ is ifloro 
than twice as groat as that of mai^inal ones. The external tubercles stand 
very close to each other and are interrupted by narrow broaches, thus forming 
a sort of orennlated ” pig-tailed keel, which borders the median inrrow on either 
side. 

There aro six rows of lateral tuberoles, as in the variety of Sirenitea Diana 
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illustrated iu fig. 6 bj E. von MojsiscMos. Tbe two innermost spiral rows are less 
distinctly developed than tho third row. In the mai^nal and topmost lateral rows 
the tuboroles aro spirally elongated, whereas their base is circular in tho other 
rows. 


Dimensiom. 

Diameter of the eliel] «... 55 mm. 

«> f, „ nmbnioue 5 „ 

H<‘]ght of the r above the umbilical antore • SO ,, 

last volution (. „ „ preceding whorl « 20 „ 

TliiokneB« of the last volution * • 17 » 

, Sutures . — As far as known to mo, very similar to those of S. AchilUs 
V. Mojsisovics (1. c., p. 708, Taf. OLVI, fig. 3c). Siphonal lobe not entirely accessible 
to examiiiatioii, but shorter than tho principal lateral lobe, which is provided with 
deep digital ions at its base. Principal snddlas pyramidal and doltc||pphyllio. 
Second lateral saddle low and brachyphyllio and followed by a long umbilical lobe, 
the small dcnticulations of which ropr(‘sont rudimentary auxiliary lobos and saddles. 

Remarks . — As to this specimen, one might, on account of its outwaM similarity 
to Sireuites Diana: and S, Euphrosyme v. Mojsisovics (1. c., p. 768, Taf. OLVI, 
fig. 5), bo iu doai)t to which of those two very closely allied species it ought to bo 
referred. T liave given tho preferonoe to a provisional identification with S. Diance, 
notwithstanding the more compressed shape of its transverse section, because my 
Indian speeiinen has llio two inner rows of lateral tuberebss less distinctly developed 
than tho third row, whereas these two rows are veiy strongly marked in 
8. Euphrosi/nce. The mundod character of the majority of the lateral tubercles, in 
the spocimou hero dcscvil)ed, is also a feature in which it agrees hotter with S. 
Diana: than with 8. Euyhrosynee. 


9. SiEENiTEs Evje Mojsisovics. PI. IX, lig. 5. 

1803. Sireuift^ Fvi( v. MuisiBtivicK, Du' Coplialopolen dpr IlalUUttnr Kaiko, Abhandl. K, K. Opol. 

RpiclisanHt,, VI-^, p, 760, Tuf, CLVl, 8, 0. 

The figured spooimon, by which this species is represented in the Uimdlayau 
collection from the Tropitos-limestono of Tera Gddh, docs not deviate in the slightest 
degree from tlie type-specimen of Sireuites Eva:, which has been described and 
illustrated by E. v. Mojsisovios. .The absolute agreement of tho two equally-sized 
spool mens justifies their direct identification, on which I should perhaps not have 
ventured without a personal examination of the Hallstatt type, tho details of its 
pomplieated ornamentation having not been reproduced satisfactorily in tho illustra- 
tion on PI. OLVI, fig. 8a of E. v. Mojsisovios’ memoir. 

It <s especially the more prominent character of tho sickle-shaped portion of the 
lateral ribs in *1>ho marginal region, which is clearly marked in the Indian and 
European shells, hut is not shown to its full extent in tho illustration quoted above. 
The two marginal rows of tuhorclos aro obliquely elongated in the direotion of the 
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ribs aud stand so closely together that their character of tuhcrotos is lost, and the 
mai^mal portions of the ribs arc, as a whole, raised above their general level. 

There are altogether seven spiral rows of tubercles besides the external ones 
which are united into crenulated " pig*tailed ” keels. 


Dimensiom. 

Diameter of the shdl 31 mm. 

f, » u umbillcug 2*5 

Height ot the C above the nmbilioal luiare . . . • • . . 18 ^ 

lani volution \ „ preceding whorl • 1^ i» 

ThioknofM of the last volution „ 


The dimensions of the Indian and European specimens are absolutely identical. 
In the description given by E. v. Mojsisovios tlio length of the diameter is indicated 
as 37 mm., but this is a mistake, as can bo scon from a glanc<' at bis illuKtraliou. 

Sutures . — The sutures (»f the Alpine typo-specimen from the whit(‘ llallstatt- 
lim(‘stono of the Leisling of lower iiorio ago were not known to E. v. Mojsisovies. 
In my Indian shell tho sutural lino is distinctly marked, the KjK'cimen consisting of 
air-chambers only. It is similar to that of Sirenifes drgam v. Mojsisovics from tin* 
Haloritcs-limestone of tho Eambnuag range. 

The siitboual lobe is nariowor than in S. rlege ns,' hwi its d(‘tnils are not access- 
ible to observation. Th<i latcml lobes tt‘rminat(< in deep digitations. 't'lie siphonal 
saddle surpasses the principal latc'ral saddle considerably in Indght. It is bipirtite, 
an accessory branch being d(‘velopcd on its exlerjial margin. Its doliehoj)hyJlic 
development has not yet reached the loptopbyllio sbigc' as in S vUgnm. 

The second lateral saddle is small and braebypbyllic. It is iuutt‘d with tin* 
following auxiliary series into a sort of muhilical loh(‘, the elements of which appear 
as narrow denticles only. 

’Bcinarks. — With Sirenites Richteri v. Mojsisovics (Palajont. Tndioa, ser. XV, 
HimM. Foss., Vol. ITT, Ft. 1, p. 9t, H. XVII, fig. 10) from the rialoriles 
limestone of tho Bambanag range — a specu's very elosrdy nUied to S. Ena — my 
spocimon from Torn Oddh cannot be identified on account, of its more numerous 
and delicate ribs and of the smaller nnmb(‘r of spiral rows of tuhereh's. 


10. Sirenites Alixis nov. sp. PI. X, fig. 5. 

This species is represented in Smith’s collections from tho Tixuntcs-limostone of 
Tcra Gddh by an almost oomplotts specimen of largo size, tin* surface of which, 
however, has been partly injured by weathering. 

In its general shape, dimensions aud involution, it closely agrees with SfretUtes 
Stachei v. Mojsisovics (Die Cephalopodcn der Uallstattor Kalke, Ahhan^l. K. K*. 
Qool. Rcichsanst., VI-2, p. 770, Taf. CLVII, fig. 8). Tho liigh-moutlmd, strongly 
compressed and narrowly umhilioatod shell possesses moderately ouryed lateral parts. 
The greatest transverse diameter is situated below tho middle of the height of tho 
flanks. From), this spot the [lateral parts slope gently and regularly towards the 
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siphonal part and mnbiUeal margini The siphbiud part k foRued by two low * 
and orenuiatod *<pig>tailed** keela, encloalng the narrow median farrow. The urn* 
bilioal margin is rounded and separated from the nmbilioal suture by a low but 
Htecp wall. 

This spcoies is chiefly distinguished by the remarkable change itsomamentaidon 
undergoes in the last volution. At the beginning of the latter the ornamentation 
strongly recalls Sirenitea elegana Mojsisovios (Paleeontolc^fia Indica ser. XV, 
Himd). Foss., Vol. Ill, Pt. 1, p. 93, PI. XVII, figs. 8, 9), from the Halorites* 
limestone of the Bambanag range, consisting, as it does, of numerous and delicate 
sigmoidal ribs and a large number of spiral rows of tubercles. There is, however, 
one remarkable diffcronco between the sculpture of S. elegma and 5. Aliaia, 
In" Sirenilea elegmia *Mhe ribs have on the flanks a strong concavity towards 
the anterior, suooeeded by a not inconsiderable backward curvature on the outer 
|)art of the sides.” This baokward>turned curvature in the marginal parts of the 
ribs, wlijeh is espociaily conspicuous in the fragment illustrated in flg. 9 by 
B. V. Mojsisovies, is absent in S, AHxia, which in the shape of the ribs agrees more 
closely with S. Ee<e Mojs. 

More than onc-half of the last volution belongs to the body>ohambcr. Here 
(h<‘ sigmoidal ribs b(H!omc less close and thinner, whereas the width of the oorre> 
s][)ondiug intercostal spaces inoreases. Near the aperture the ribs arc replaced by 
thin and thread-like stria), whicli are adoimecl by small, circular tubercles. The 
marginal parts of the ribs, which in the ohambered portion of the shell are promi- 
nent and elevated alwve the general level, are giudually weakened in strength. 
Of ten or eleven s|)iral rows of tubercles, which are counted at the posterior termina- 
tion of the lost whorl, not more than five i)orsi8t throughout the entire length of 
this volution. 

Tin* change in the ornamentation of tUc shell in the lost volution is very 
ri'markable and unparalleled by any of the eongonorio species. Whereas the 
chamljcred portion nearly approaches Sireniica Even or S. elegana, the body- 
chamber part recalls S. Fredenhurgi, which is distinguished by the presence of 
vei 7 ' delicate, thread-like, falciform ribs throughout the entire length of its last 


volution. 

Dimenaiom, 

Diameter of Ibe mm. 

„ ,, umbilicus 6 „ 

Height of the i nbotro tbo umbilical imture 49 „ 

last volution C ,, „ pieoeding^whorl 31 ». 

Thicknese of the lost volution • . 23 ,, 


Sutures . — I have not sucoeodod in developing the entire sutural lino of the 
present specimen, but its most iutorosting part, namoly, the external one, has been 
faid barej. 

The siphonal lobe is short, considerably shorter than the principal lateral lobe 
and moderately tbroad. It is provided with a low and narrow median prominence 
and is divided in each of its lialvcs into two points by a small denticle, exactly tu in 
S. elegana ^ 
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Tli« pjriaoipftl l«teval lobe is the deepest. 4t is pxovided with olongftted indonta • 
ticms aM termiithtes Id two digitations of equal length. The most intorostiug 
elomept ffC the sutural line is the uphonal saddle, whose dentieulatioo has reached 
tile doliehophfllio stage. The outer branch, which in <$'. elpaiu is sopamtod ftozn 
the main mass of the saddle by a deeply penetrating sooondary lobe, is still more 
stroimly indiridualised asd assumes the oharaoter of a true adventitious saddle, 
The stems of the adventitioiu and of the true siphonal saddles are pyramidal but 
less slender and with a broader base than in S. elegann. 

Beyond the inner margin of the principal lateral lobe nothing of the sutural 
line is known to mo. 

« 

11. SlBSKITKS VaEUKKBUBGI nOV. Sp. PL IX, tig. 9. 

This speoics represents an isolated type of HireniteSi being distiiigulslied from 
the congeneric forms by its very dclioate ornamentation, tliu ribs being lliln and 
thread-like and adorned with small, transversely elongated tuborolcs. 

The specimen figured from the Trapites limestone of Kalapani (cf)ll. Ivralft) 
is a full-grown individual, provided with its body-chamber. It is very strojii^ly 
compressed, high-mouthed and possesses a vciy narrow umbilicus, wbicb is bor- 
dorod by a low umbilical wall. Th(! lateral ])art8 avc very gently and regularly 
arched. The narrow siphonal i>art is bordered by two cxtoriial keels, wbich arc 
erenulatcd and pig-tailed (plaited) and enclose a low median furrow, 

Tlio lateral parts are smooth at the beginning of the lost volution. On the body ’ 
chamber the flanks exhibit very low and delicate falciform folds, separated 
by wide intercostal spaces. Each fold bears from oight to ten delicate tubercles, 
which are produced radially in the dii’ection of the ribs. These tviberoles conse- 
quently do not assume the chavaotur of a longitudinal or spiral elcmout of sculpture 
as in the majority of congeneric species. 

The marginal row of tiiborolos has the appearauco of a low, plaited bond of 
prominences, as in Siremtee Staohei v. Mojsisovics (Die Ooplialopodcn der 
Hallst&tter Kalke, itbbaudl. K. K. Geol. Roichsanst., VI-2, p. 770, Taf. CLVII, 
fig. 8). 

Dimentions. 


Diltmetor of the eUell 

„ „ ,1 utnbilicue 

■ 

• 

. 70 
. 2‘6 

mm. 

Ueight of the r above the umbilical Buture« • 

last volution. C m » precedinj; whorl . 


. 

. <) 2'5 

» 

. 

. 

. 23 

$> 

Thiokiiaw of the last volution 

. 

, 

. 1 » 



Sutures , — Not known. 

12. SiaBNJTBS sp. ind. ex aff. Viibdjsnburoi Dion, PI. X, fig. 4. 

The figured fragment of a body-chamber from Lilinthi (coll. Krafft) 'shows a 
great resemblance in shape and sculpture to Sirenites Vredeuhnrgi and points 
to a species closely related to it. 

The transverse section was, probably, loss strongly compressed, though the 
fragmentary i||ate of the speoimeu does not allow exact measurements, The 
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siphonal aroa is considerably broader* aad the umbiKous somewhat videir tl^an in 
S. Vredenhurgi. ' * 

Tlicre arc six spiral rows o£ lateral tubcrolos and a double row of, marginal 
tubercles present. The oxteraal marginal tubercles stand. outside ^he spiral^ Of 
bifuroaiion of the external ribs. They arc produced Inngitudinalfy, wherejW all 
the other tt&boroles are elongated in the direction of the* veo^’ delicate and "thread- 
like sigmoidal ribs. 

The crenulated, “ pig-tailed ” oxtciml keels are broad, but very ^ow. 

Dimeuaiona. —Not measurable, 
iiuiurea. — Not known. 


Subgenus : AyA.^ntsKiTss Mojsisovics. 

1. Anasirekites cf. Menklaus V. Mojsisovics. PI. X, fig. 10. 

18(M Ananrernff* iJfmlauf 'E v, Mo]giBonoM| Dll' Ce|lialopudrn (i(>r Hnllatattei Kalkn, Abhandl. £. K. 

Oiol. lleiclwiiiBt , Vl-a. p 778, Taf CL. flg C. 

A fragment from the Tropites-limostone of Kalapani (coll. Smith) is referable 
to this European species from the Subbullatus beds of the Salzkammergui. 
On account of the fragmentary character of the specimen it is not possible io 
venture on a diw'ct identification. 

The shape, size and soulpturo agree in all essential points apparently wfth 
AnaairenitcH JJenelaus. This is one of the most conspicuous species of the subgenfis 
and is easily distinguished from all tlie rest of the congeneric forms by the absence 
of marginal and external tubercles, wdiioh are roidaocd by longitudinal keels. 
This Icaturo is clearly scon in my fragment, which is provided with sharp 
external keels and marginal edges. 

Tlu* lateral parts are, very flatly vaulted and separated from the highly rounded 
siphonal i>art by steep marginal edges. The narrow^ ximhibcus is surrounded by 
a high and steep wall. 

I'he sculpture is hut very faintly developed. At first glance the lateral 
])arts appear to be smooth. It is only after a carciul examination that numerous and 
delicate, falciform strim are noticed on tho oast of the posterior portion of the 
fragment. 'I’hc' anterior iMirf of the last volution has been injured by weathering 
and do(‘8 not show any trace' of ornamentation. 

Diniensioti «. — Not mc'asnrablo. 

Sutures —Not known. 


2. Anasirknites qbbeni nov. sp. PL X, fig. 7. 

In the Hiukdlayan collection this species is ropresontod by a single but nearly 
complete specim('n from the Tropites-limcstone of Kalapani (coll. Smith). It maybe 
com pared with Anasirenifes Briseis v. Mojsisovit's (Die Cephalopoden der Hal- 
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pUbelipl; Sall(e>Abhaiidi. K. E. Geol. Ileio$nuiit. VI-2, p. 776, Taf. OLX, fig. 16) 
6iid |(|S^^f!f«loA!|ij«fiT.*Mojsi8ovio8 (1. o., p. 780, Taf. OljXII, fig. 1) but must bo 
zfffecnMt to a" sow apeeies on account of differences in its sculpture and sutures. 

Xheopebimeilis provided with its body-chamber, to which more than one- 
half ol the lasi> volution belongs. 

TSie volutions are bigb’niouthed, very strongly compressed and increase rather 
lapldfy ip height. The largest transverse diameter is situated below the middle of 
their height. The lateral parts arc flatly arched and converge gradually towards 
the namw siphonal area* The median furrow is deeply excavated and bordered by 
high and sharp external kopls. The keels are faintly cronulated at the beginning of 
the last volution but become perfectly smooth in later stages of growth. Marginal 
edges or spiral bands are entirely absent. ^ 

The umbilicus is deep and surrounded by, a steep wall, which is separated from 
thh flanks by a flatly rounded umbilical mai^^in. 

The ornamentation of the shell is characterised by the absence of tubercles. 
In the middle of the flanks a continuous spiral band may be considered as an 
equivalent of lateral tubercles in AnasireniteB Briaeia. Besides this slightly 
' elevated spiral band, numerous but very delicate spiral linos have been noticed, 
especially in the lower region of the lateral parts, where the transverse ribs 
are more faintly marked. 

The principal elements of sculpture are numcrotis, sigmoidal ri})s, which 
originate in pairs or even in bundles near the umbilical margin. They 
cun straight as far as the lateral spiral band in the middh' of the flanks but 
describe a very flat curve in the upper portion of the shell with its concavity 
turned forward. In the meantime they ineroase considerably in strength and width, 
exactly as in A. Ariatotelia v. Mojsisovics from the norie Hallstatt-limestono of 
,tho Sommeraukogel. The chief difference in the soulpturc of those two species is the 
greater number and the much more delicate character of the ribs in the Ilimdlayan 
form, especially in the lower region of the shell. 

In the vicinity of the aperture a largo number of transverse ribs are obliterated 
completely in tdio lower portion of the flanks. The few r(‘maining ribs are 
separated by wide intercostal spaces, as in the speoimou of 5. Agriodm Bittmar 
iUustrated by E. v. Mojsisovics on PI. CLX, fig. 14, of his monograph. 

In the regular distribution of tho sigmoidal ribs along the upper portion of 
the flanks no interruption has been noticed. 


Bimenaiona. 

DJamoter of the Hhell ()(> mm. 

M M If umbiliouB . . . • • . . . . 6*6 „ 

Height of the Cnbove tho nmbilioal Mutuio „ . • • . . 37 * 

iMt volution I „ „ prooo ling whorl 2 ) „ • 

Thicknesfi of th<) laot Tolni'ioii • • • , « • • • . 12 6 „ 


Suturea.'^Tho sutural line shows a remarkable similarii y to that of 
Sirenitea Achillia v. Mojsisovics (1. c., FI. CLVI, fig. Zc). It differs from that o 
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Amrirenites AristoMis by tbo ailUenoe of a largo seoondavy braa«ih^i|ii the 
external niai^in of the sipbonal saddle. The prinoipal lateral lobe 'is the dee^^t* 
Lobes provided with elongated digitatious. Main saddles broad, pyramidal and 
doliuhophyllie. Second lateral saddle brachyphyllie and united with &o auxiliary 
series into a long suspensive lobe. 


Section: Distichitea. 


(icnua: DiSTXcnri'BS Mojsisovios. 

The genus DMichitrs is ralhtJr richly reprosenhid in the fauna of the 
Tropites-limestonc of llyans. As in the fauna of the Alpine HaUstatt 
bods two groups may be distinguished, the groups of JDisUchites megacmihi and 
of DUtichites rompressi. To the first group strongly sculptured species with wide 
iimbilioi belong, whereas in the second dolicntcly omamonto<l typos with narrow 
umbilici predominate. 

Of eleven species allogotbor not less than seven belong to the group of 
D. megacatdhi. This is (wen a larger number of species than has hitherto been 
made known from the upper Trias of the Eastern Alps. 


A. Group of Diatiohitei Megacanthi. 

1. UlSTioniTEB nov. sp. ind. aff. meoacanihi Mojs. PI. 1, fig. 8. 

The figured fragment of a body-chamber is partly distorted by compression 
and its inner volutions have been entirely destroyed. 13ut the sculpture has been 
sufficiently well preserved to allow the close affinities of the present species to 
Diatichites megaeanthm v. Mojsisovios (Oophalopoden der Hallstilter Kalke, 
Abhandl. K. K. Geol. Beichsanst., ■VI-2, p, 698, Taf. CXLVI, fig. 4) to bo 
recoguisi'd with full certainty. 

Tlie shape of the outer volution of this fragment points to a species with very 
slowly increasing whorls and with a widely opencHl umbilicus. It is impossible 
to state to what extent the volutions originally overlapped each other. 

The oro'!8-8cotion is strongly compressed, especially so near the anterior end of 
the body-chamber. The diameter of the umbilicus must have surpassed the height 
of the last volution considerably. In both these characters our species differs from 
Dietichiiea megacanthua. 

The lateral parts are fiat and pass very gradually and regularly into the rounded 
sipbonal area, bul; are separated from tlio steep and comparatively high umbilical 
wall by a distinctly marked edge. This edge is ornamented with numerous but 
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irre^arly arranged spines; which do not f^ow each other at equal distances. 
Espeohdly near l^e anterior end of the fragment they are set more closely and at 
the same time sUghtly diminish in strmigth. From these umbilical spines flat and 
broad ribs originate, which in the Tioinity of the marginal region are raised into 
la^ tubercles. These marginal tubercles are the most remarkable element of 
sculpture. 

The majority of the flat ribs connecting the tuubilioal and marginal iuberolos 
are not simple but divided into two or three ribs, which run parallel but are 
again united by the big marginal tubercles, which play the part of ))araboUo ears 
in other Triassic genera, for instance in SiUrite* or in Ceraiitet gcniiwiti. Ooca* 
siunally even two ribs, originating from two distinct umbilical spines, are fused 
into oner single marginal tubercle. ^ 

The arrangement of the marginal tubercles is not so rt>gular as in 
2>. megacanthuB. Sometimes there is » tubercle of smaller size intercalated 
between two large ones, which are disposed at n greater distance from each other 
than the rest. Ail the marginal tubercles are ooimoctod by a spiral liand, which 
in some places is accompanied by subordinate spiral lines. 

Outside this spiral band the strongly vaulted siphonal part is covered with 
numerous strong ribs which are dircotod obliquely forward towards the 
siphonal kcel>furrow8. The external ribs originating from the marginal tuberolos 
arc, 08 a rule, stronger and broader than the intratuhcroular ribs, and arc frequently 
divided into two parallel oostse. The majority of the intratuhcroular ribs is 
not continued beyond the spiral band, which connects the marginal tubercles. * 
This pattern of sculpture strongly resembles the ornamentation of DMichites 
megacmihuB. 

The external ribs meet the edge of the keel-furrows at a very small angle. The 
koel'furrons are accompanied by two keels bordering a deeply excavated median 
dei>res8ion, with a regularly rounded base. The keels are high and sharp, not 
low and broad as in J>. megacanthuB. 


Diftmcter of the shell 
,, „ ,f umbilicus 


Height > . 
Thickness 


the last Yolution 


DimetuionB, 




mu. 

60 

46 „ 
27 


SutureB, — The sutures of this species are not known to me, no fragment of the 
chambered inner volutions having been preserved. 

Bemarka. — Although this species is but imperfectly known, its close rcsem* 
blanoe to BiatichiteB megaoanthuB from tbo laolo (lower noric) limestone of the 
Sommeraukogel near Hallstatt is obvious. There is another fragment of JJiaticUleB 
from Tera Gddh in the Indian eolleotion, which points to a second B[)coio8| perhaps 
still more nearly allied to JO, megaemthuB. But it is a fragment not suitable for 
illustration and too unsatisfactorily preserved to admit of a more» decided opinion 
as to its agreement with, or deviation from, the European type. 
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The spoeimen here desoribed \ta8 collected bf F. H. Smith in the Tropites- 
limestone of Lilinthi. 

2. Distichites SoLLABii nov. sp. PI. I, fig. 1. 

This species is roprosentod in Smith’s collection from Tern G&dh by a nmftlT 
number of specimens provided both with chambered inner volutions and body* 
chambcTH. The type-specimen is a well-preserved oast, with fragments of the 
shelly substanof' adhering to the siphonal part. 

In its general shape and involution this species exhibits a great resemblance to 
Disticlu'trg megmanthm Mojsisovics (1. o., p. 598, Taf. CXLVI, fig. 4). Its 
volHiions inoreasef mure rapidly than in the preceding species from the Tropitos* 
lim<‘stone of Lilinthi. Its lateral parts are more regularly rounded and its umbilicus 
is a little less widely opened. The external keels are broadly rounded, low and 
smooth. The median depression is considerably deeper than the two keel-furrows, 
M’hich are but indistinctly developed. 

The most important character of this species is the remarkable variation, which 
its sculpture undergoes on the body-chamber of full-grown individuals. 

The morphological agreement of the inner volutions with DUtiehites megacan' 
thm or 1). eelticua is extraordinarily groat. The lateral parts of the inner whorls 
are covered with strong, straight ribs connecting the umbilical tubercles and 
marginal spines, llie marginal sjnnos are well developed and adpressed to the 
high, perpendicular wall of the following whorl, being arranged exactly along the 
spiral of involution. The only distinguishing feature between young individuals of 
this s])ecies and D. inegacanthuB or D. celticuB of equal size is the character of tho 
lateral ribs, which are not simple but divided into two parallel costrn. 

Near the beginning of the body-chamber the sculpture undergoes a very 
remarkable variation. The umbilical tubercles continue for some distance, but 
diminish in strength and are disposed rather irregularly. The marginal tubercles 
disappear comph*tely and are replaced by produced elevations of tho lateral ribs, 
which beoomc more densely crowded and sharp, recalling the ornamentation 
which is so frequently mot with in Indian representatives of the group of Ceratite 
circumplicati. Thus the remarkable difference between tho ribs along both sides of 
tho marginal sjural band in D. megacanthm and J). celtienB is entirely absent, nearly 
all the ribs, which originate near the siphonal keel-furrows, being continued across 
the laU'ral ^larts of the shell as far tw the umbilical edge. 

In the development of falciform ribs on the body-cJianibor the species approaches 
D. Hnrpalos v. Littinar. In the group of DistichiteB cmipresai such falciform ribs 
are a very eomniou pattern of sculpture. 

• DmiefiBtons. 

Dia motel of the hIicH 1 10 mm. 

,, ^ M umbilioufi • • , • « • ... 40 

Iloigbi of the e aliOYc tlio ninbilical suture • • • • • . • 92 „ 

last volution \ „ „ jirectiding whorl . • . • • • • 4i p* 

Tlijckness of tho lust volution »•••••» ••29 m 
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Sutureg.’—Among the European representatiTOs of the group of Distichiteg 
megaeanthi there is only one species, J)igtichiteg Atropug r. l)itttnar, the sutures of 
which have been figured by E. v. Mojsisovics (1. o. Taf, CXJiVI, fig. 3c). It is a 
very small spooios and its brachiphyllio sutural line exhibits but a slight rosomblanco 
to that of the pr(»ont form. 

For a closer comparison the sutural lines of st'veral spocu's of the group of 
JDigtichiteg compregii must be taken into considemtion. Among them Digtichiteg 
Loidli V. Mojsisovics (1. o. Taf. CXLIX, fig. 2) very nearly approaohes J). Sollagii 
as regards its sutures. 

The siphonal lobe is shorter than the principal lateral lobe, and is divided by a 
high and broad median prominenoe, reaching across the two external keels and keel* 
farrows. This median prominence shows a tripbyllic tormindtion, the broader 
central lappet being bordered by two outer phylla, eorrosponding to tlu' external 
keels. This is exactly the oharaotor of the siphonal prominence, as it has been 
illustrated in Dhtichiteg Widfeni (1. c. Taf. OLI, fig. Ic) by E. v. Mojsisovics. 
But in all the rest of the oharactors the sutural line of our speoies differs from that 
of D. Wulfeni and agrees in general with the suture's of J). Loidli, 

Each wing of the siphonal lobe* and the princiiial lateral lobe are divided at tlicir 
base into two divei^ng points. The second lateral lobe is shorter than the 
siphonal lobe and not bipartite. The saddles are less slender than in Listichiteg 
Loidlit but provided with doliohophyllic branches. The siphonal saddle is consider- 
ably higher than the principal lateral saddle. The second lateral saddle is low and 
probably bipartite. 

I have not succeeded in examining the auxiliary series, which must, however, 
consist of very few and small elements only, since the second lateral saddle touches 
the umbilical edge. 

3. Disticuitbs Ealconbbi nov. sp. FI. I, fig. 2. 

Of this species one single specimen only from the Tropifcjs-limostone of Tera 
Gddh (coll. Smith) is available for examination. It consists of the inner volutions, 
which have boon almost entirely preserved, and of a fragment of the body-chamber, 
which, although imperfect, permits a satisfactory reconstruction of the complete 
specimen. 

In its general shape and involution the present species resembles Digtichiteg 
Minoa v. Mojsisovics (Die Cephalopoden dor Ballstiittor Xalke, Abhandl. K. K, 
Geol. Reiohsanst., ¥1-2, p. 002, Taf. CXLVII, fig. 5), but is distinguished from it 
as well as from all the rest of the congeneric species of the group of D, megaeanthi 
by its very strongly developed sculpture, which {lersists in the full-grown ipdividual. 

The sculpture of the inner volutions recalls that exhibited by DiaticMteg 
celticua Mojsisovics (I. c., p. 000, Taf. CXLVII, figs. 1, 2). There are, however, 
several differences in the details of their ornamentation. The number of umbilical 
and marginal tubercles is equal in the Alpine species, whereas, in the present form 
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sixteen ou^rgmal and eleven umbilipal tubercles ore counted in the penultimatb- 
whorl. Besides Idie stout umbilioal and marginal tubwdes, which are of equal 
strength, a third row of indistinctly developed spines is noticed between the 
marginal spirals and\he keel-furrows. 

The keels arc high and sharp and accompanied by distinct keel-furrows. From 
these keel-furrows ribs originate, which are directed obUquely backward towards 
the marginal tubercles. As a rule, one pair of ribs is united in one marginal 
tubercle, but a small number of ribs remain simple. No intercalated ribs cross the 
iutortuboroular spaces without touching a marginal tubercle. Thus the number 
ui* ribs beyond the marginal spiral never reaches twice the number of lateral ribs. 

The umbilical tubercles persist in later stages of growth. They even increase 
in^size on the bedy-chamber, although they diminish in number. The 'marginal 
tuborolos become obliterated. The lateral sculpture consists of strong and broad 
falciform ribs, which frequently dichotomise, esi)ecially so in the vicinity of the 


siphonal margin. 

HimenBioM. 

Diamotor of tlie ulieU • * • 53 mm 

„ „ nmbilicus 17 «» 

Height of tho t above tho uuibilical Buitiro ^7 

last volution 1 i> n preceding whorl . • « . • . 20 ^ 

Tbiokneefl of tho last volution 21 .» 


Sutures . — Not known in detail but probably similar to those of Distiohites 
Atropus Mojsisovics (1. o. Taf. CXLYI, iig. 3c). A high and slender siphonal 
saddle with braohyphyllio incisions has been noticed. 

The development of very strong, falciform ribs and the absence of marginal 
tubercles in later stages of growth impart to this species its peculiar character, and 
distinguish it from the congeneric forms of the Alpine Trias. 


4. UiBVioHiXES sp. iud. aif. U. celtico Mojsisovics. PI. I. fig. 4. 

In this species is included a number of small and globose representatives of 
the genus frum the Tropites beds of Tcra Gddh (ooll. Smith). The species is j)erhaps 
also present at Kal»i)ani (coll. Erafft). The figured specimen, tolerably completely 
prcserv’od, may be taken as prototype. Notwithstanding its small dimensions it 
is provided with its body -chamber, to which at least onc-lialf of the last volution 
belongs. 

Tho specimen shows a close resemblance to Bistichites celticus v. Mojsisovios 
(Die Ccphalopodcn der nallstiittcr Kalke, Abhandl. K. E. Geol. Beiebsanst., V-2, 
p. 000, Taf. CXLVil, fig. 1) both in general shape and soulpture. It is dis- 
tinguished espeoially by its more globose shell and by its more broadly vaulted 
Niphonat area. The most striking element of sculpture consists in tho high marginal 
spines. These Bi>mes, of which sixteen are counted in the last volution, were 
probably composed of solid shelly substance. In plaocs where tho spines have been 
broken off, their bases are formed by a smooth surface, not by an iiTeguIarly 
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laotured oioatrioe. This fact folly agrees with similar abservations made hy 
£. V. Mojsisovios on the spines of Thetiditea Muxla^i (Pidasontologia Indioa, 
ser. XV, Bimdl. Poss., Vol. Ill, Pt. 1, p. 82). * 

The transverse ribs oonneoting the marginal and umbilioal toboroles are never 
simple, hot consist regularly of two bifurcating ribs, closing at the spines from 
which they originate. This character of the transverse ribs, which also recalls 
Thetiditea Muxleyi, is a remarkable feature of distinction between the prostmt 
species and JJiatiohitea oeltioua, from the lower noric llaUstattdimestone of the 
Sommeraukogol and of Hallein. Prom each of the marginal spines two diverging 
ribs run across the siphonal part to the koohfurrows. Intercalated ribs, which 
arc exceptionally noticed, do not reach the spiral of mai^nal spindS. « 

The keels arc sharp and very narrow, the median depression between surpassing 
them in width considt'rahly. 

Dimenaioua, 

Diameter of the Rhel) . * . . 41 nnn. 

ft nmbilioiu 15 ts 

Height of the e above the umbilical auture 17 ,, 

laat volution c •• m preceding whorl 12 

ThiokneiB of the last volution . * 22 >» 

Suturea . — Not known. 

-Pull-grown individuals of this species closely resemble young 
speoirnons of Distichitea Falooneri. They only differ in very subordinate details, 
the transverse section of JD. Falconeri being less broad, the siphonal part being 
more strongly vaulted and the external ribs hearing traces of iuhcroles. But 
whereas in D. Falnoneri the ornamentation changes abruptly in the adult stage, th(i 
present species is distinguished by the porsisionce of adolescent eharaotors in Ido 
stages of growth. 

Tlie difference of sculpture in adult and in young individuals is very consider- 
able in Dialichitea Falconeri, but insignificant in the species under description. 

5. Distichitbs sp. ind. aff. 1). Atbopvs v. Bittm. PI. I, fig. 6. 

The only specimen available for examination is a well preserved cast of a small 
form provided witli its body-chamber, from the Tropites-limostone of Tera Qddh 
(coll. Smith). 

The species agrees with Diafiehilea Atropua v. Dittmar (Zur Pauna dor 
Hallstfitter Kalke, in Geognost. Palmont. Beitrmgo von Hencoko, Sohloonhach 

und Waagon, Bd. I, 1866, p. 363, Taf. XV, figs. 13—15) in the shape of its 

flattened siphonal area and in its broadly trapezoidal transverse section. 

The greatest transverse diameter oorrt»pond8 to the marginal tubercles. The 
volutions embrace each other but very little, the last whorl enveloping the 

siphonal area of tho ponultimato whorl only and leaving its marginal spines visible 

within the umbilicus. A distinctly developed umbilical margin is confined to the 
last volution. In tho inner whorls the lateral parts slope obllqfiely towards 
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the umbilical suture, without any u^cU defined domaroation. Marginal spines have 
boon noticed in earlier stages of growth than umbilical ones, but in tbo last volution 
those two elements of soulpture are of equal strength. 

E. V. Mojsisovios noticed the polygonal oharaoter of the spiral of involution 
in the inner whorls of Diatiehitei Atropm. This feature is not exhibited in my 
example, but its innermost whorls arc not suffioiently well preserved to allow an 
accurate study of their details. 

The ximbilical and marginal spines are connected by lateral ribs, bifurcating 
in the marginal tubercles and reaching across the siphonal area to the low keel* 
furrou 8. The keels are high and sharp and therefore differ considerably from the 
low, barely elevated keels in 2>. Atropua, as illustrated by E. v. Mojsisovics 
(Uie Cephalopoden dcr Eallstdtter Ealke, Abhandl. £. E. Qeol. Bcichsanst, Yl<2, 
p.602,Taf. CXLVI, fig. 8). 

A closer comparison of this species with Diaiichitea Atropva is rendered 
difficult by the great difference in their dimensions. Tlie only specimen of the 
Alpine species hitherto known, from tbo noric marble of Ooisern, is of small size 
and its ornamentation is consequently less strongly developed than in my example, 
whose inner whorls have been partly damaged. Nevertheless there can be scarcely 
any doubt about their close relationship, regarding the remarkable agreement in the 
shape of their transverse sections. 

Dimenaiona. 

Diameter of the eholl 

M II umbllious ••.«•••• 

Height of Iho < aboTe the unibilical nutare • • • • 

la«t volution. (. „ „ preceding ivhoil • • . » 

ThiokoeBe of the laHt volntion •.«•••• 

Suturea . — Not known. 

0. UisTicHiTBS cf. Habpalos V. Uittmar. FI. I, fig. 6. 

Ammonit$M Ilarpafot A.v, Dittmor, Zur Fauna dor Hallstattor Kalkt*«Geognoet. Falcoont. Beitrsoge 
von Bonecko, Sohhenbarh und Wuagon, Bd. I, p. 1188, Taf. XVIIJ, figs. 6, 7. 

1898. Distiehit$s IfarpaloH E« v. MujHiBOvirg, Dio Cephalopoden dor Halletatter Kalke, Abhendl. K. K. 
Cool. Hoioheanit., p. 599. Taf. OXLVII. ftgs. 3. 4, 0. 

The specimen figured from th(* Tropites-limcstone of Lilinthi (coll. Smith) 
is partly distorted and of elliptical outline. It cannot be decided whether this 
elliptical outline is an accidental deformity. If the eUiplioaUy oblique shape were 
considered as u deformity through pressure, not as a spooific character, there would 
be no reason for separating the present spwsies from Lialichitea Harpaloa, from the 
noric Hallstatt-limestone of the Salzkammcrgut. 

In .its dimensions the present specimen holds an intermediate nosition between 
A. V. Dittmar’s type-specimen and the larger example illustrated in fig. 4 by 
E. V. Mojsisovics. I have not suceccdod in discovering any traces of sutures, and 
I am, consequently, unable to say whether this specimen, notwithstanding its 
small size, was provided with its body-chamber or not. 


» 

ira „ 

lOo „ 
IS .. 
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The inner whorls are partly in an unfaToarable condition of preservation, 
bat onoogh of them is exposed to diow the small differenoe In the oharauter of 
their sonlptore and of the ornamentation of the last volution. The lateral parts 
are flat in their lower portions, but from the marginal or lateral tuberoles are 
gradually carved towards the median depression, whioh is bordered by two sharp 
and smooth keels, marked off distinctly from the main portion of the shell. 

The ornamentation consists of numerous ribs, whioh bifurcate regularly in the 
marginal tuberoles. They connect the umbilical and marginal tuberoles in a 
straight line and become curved and turned forward, when passing across the highly 
rounded sipbonal part. They are far more numerous than in Biatiohitea oeltioua 
T. Mojsisovios. 


Diameter oC tho ehell 

,1 ,• nmbiliooe • 

J of the bet volution 

Mlnti^um hdght 7 
II wiutii 3 

Correapanding of tho •hell 
diameter i i, „ umbllioai 


’ } 
{ 


2)4*6 mnt. 
11 
16 
12 
10 
11-5 
24 

7 M 


Suturea.— -Not known. 

Remarka. — ^With the exception only of the olliptical outline, I could not de- 
tect any characters in whioh this specimen differs from Biatiohitea Harpaloa. If 
its elliptical shape is only accidental, I regard it as identical with the Alpine form. 

Biatiohitea Harpaloa is quoted by E. v. Mojsisovics from tho red marble of the 
Sommeraukogel near Hallstatt and from the Duerrenberg near llalloin. Roth 
localities have yielded a rich fauna of middle noric age. 


7. Disticiiitbs sp. ind. alf. D. Minos, v. Mojsisovios. 

A fragment from tho Tropitos-limostone of Nihal not suitable for illustration 
must be mentioned here on aooouut of its romarkablo similarity to Biatiohitea 
Minoav. Mojsisovics (Dio Cephalopoden dor Hallstaetter Kalko, Abhandl. K.K. Qeol. 
Hoiohsanst., VI-2, p. 602, Taf. CXLVll, fig. 5). It is characterised by the 
presence of irregularly alternating ribs, which may or may not bo adorned with 
umbilical and marginal tuberoles. The marginal tuberdes stand rather high above 
tho umbilical edge. Thus in the proportion of the siphonal and lateral parts of tho 
shell this specimen differs remarkably from B. Harpaloa V. Dittmar. 

In all these characters the present specimen agrees with Biatiohitea 'Minoa, 
from the upper noric stage of the Triassio Hallstatt-limestono. Unfortunately tho 
only type of B. Mima is a fragmentary and partly crushed body-chamber. It is 
consequently impossible to establish the identity of the Indian fossil with the 
Enropeun spoores. 
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B. Grouji of Distichitea oomjjreaai. 

K. J>I»T10UIT1S8 iOUNGUUSBANDl HOV. FI. II, figS. 1, 2. 

Thitt bcnutiful Hpecius is represented in the llim^ilayaii colleetion by two very 
well preservc'd specimens Irom Tcra Gddh. Both of Ihem are entirely chambered. 
As the larger speidmen has a diameter of 93 mm., and as another three-quarters 
of a volution must he reckoned for the body- chamber, the species must have 
attained very remarkable dimensions. In this respect it seems to have been 
scift-cely inferior to JHatichitea Ortelii v. Mojsisovics (Dio Cephalopoden dor 
llallstacttor Knlke, Abhaudl. K.K. Qeol. Heichsanst., yi-2, p. 608, Taf. (^XLTX, 
fig. 6) and to liave been only surpassed by D. Wulfeni Mojsisovios (1. o., p. 609, 
'1 af. CLI, tig 1), the largest among the congeneric species. 

DialwHtea Young huahandi is distinguished by slowly increasing whorls, 
ovcrlapjiing each other to the extent of one half of their height, and enclosing a 
l)roporlionatcly wide umbilicus. The greatest transverse diameter corrcsijonds to tbe 
sliJirp umbilical edge, W'hich marks off the low, vtTtical umbilical wall from tbe 
gently r<mnded lateral parts. The latter pass quite regularly and gi’adually into 
tbe stiojigl\ Jirchod siphonnl jiart, which is iuterru})ted by two low and smooth 
ke<‘ls enclosing n deep median depression. 

The shelly substance having been partly preserved in the larger ol my tw(> 
cxami»les, I have been abhjfo ascertain that the kcols were massive, not h(»llow, and 
consisted of a eompet, shelly mass, whereas all the lomaining lantions of the cast 
are covered with ohIa a very thin layer of shell. This shell was scarcely ecjual 
to a sheet of oidinary paper in thickness and thinner than the shell of a living 
JryoHovfa. 'the sediments in which this east was found must have heou 
deposited lu very placid waters, otherwise its excellent state of preservation would 
he inexplicable. 

'I’lu' prm( 5 iy)al elements of sculpture arc* numerous, slightly falciform ribs, wbicli 
reach from the umbilical edge to the si phonal kcel-lujiows. L’mhilical tuhcreles 
persiM throughout all stages of growth, although they diminish in size in full- 
grown ind vidua IB. The lateral tuheiclo-s, whieh correh])ond to the marginal spines 
ill the grouj> of Diatichitea megaoauthi. are vtr,v distinctly developed in the 
adolesevmt age. 

'I’lie smaller ot my tw'o exam]>ks exhibits a spiial band of strong and 
produoed lateral tubercles, whereas in the larger spesoinum those produced, tubercles 
.gradually de-velup into elongakd swellings of the ribs. In the vicinity of the 
upetturv‘ ol lh(> last volution even those elongated swellings of the ribs disappear 
and the ribs remain low and flatlv i educed on their tops throughout their entire 
length. 

Bifureatiou of the libs is the rule but sets in rather irregularly. The majority 
of tlm ribs are dividoa by the lateral tubercles or swellings, but a large number 
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originate as bifurcating ribs from the umbiliQal tubercle^. On the Inst volution 
of my larger example intermediate ribs also occur besides the principal ones. They 
do not reach the umbilical margin. Thus, a comparatively rich and vary in.: 
ornamentation of the flanks is produced. 

In younger stages of growth the ribs are sharp and narrow in the lower portion 
of the lateral parts and tbeir direction is perfectly radial. It is only outside the 
zone of lateral tubercles that they bccomo broad and flat and arc strongly turned 
towards the aperture in a sumiluuular curve. In the last volution of the spccianm 
illustrated in tig. 1, they are low and flat throughout tl>eir entire length. 

Dimeiisioui. 


Dinmotorof tlif> shell . 

• • • • 

• • 1)8 tnm. 

69 mm 

„ >1 f> unibitirUH , 

• • • • 

. ai M 

17 . 

Height of 1 111* last i above tho umbilieal sntaro 

. JJ8 „ 

2ti „ 

xolutioA 1 »i 

preceding whorl • 


18 „ 

ThiekiieHg o1 ii e last rolutioTi 

• • • • 

• • 27 #» 

10 .. 


Suiuren. — Tlio sutures agree very closely with those of D, Loidli Mojsisovios 
(1. c., Taf. CXLIX, flg. a), but arc still more complicated. 

The shmdor pyramidal saddles are provided with largo doliohopliyllio ineisious 
and the outlines of the single heaves an* delicately serrttt»*d. 'I'hc t w o wings of tli(‘ 
siphonal lobe and the priuoipal lateral lobe show a bifid termination, hut the two 
terminating iioints are not aiTangi'd .symmetrically nor arc they strongly diverging us 
in JJ. JjOidli. 'rh(‘8iphmml lobe is divided by a very high median jmmiinenoc, Avliich 
nearly assumes the shapi* of a true saddle. The jirincipnl lateral sadillo cousiiler- 
ahly suiTa^wiS i'be second lateral saddle in size. The latter is distinotly bipartite and 
united with the auxiliary scries into a soi-t of mnbilieal lobe. 'I'wo small auxiliary 
lobes, intorruiitod by a ismnded auxiliary saddli', stand outsidi* tin', umbilical suture. 

licmarhs — DMirliifes Kmetyi v. ilojsisovies (1. e. p. ()()7. Taf. CXIJX, tig, -I) 
from the noric limestone of the Sommeraukogcl near ilallshitt is probably the 
nearest ally to this hpecies. The gmicral slmiie and involution of tlie shell are 
identical in the two forins. Diifercnees exist only in the minor details of the 
ornami'iitation. The hi furcation of ribs is less irregular in the iVlpuie .species, and 
tlio lateral tubercles, w'hieb are so distinotly developed in the smaller of niv two 
examples, arc replaced by olon gated sw'cUings of the ribs iu equally-sized spoei uens 
of J). Kmetjii. The sutural line also differs by the pri'senee of hroiwl saddles witli 
robust stems, a character the rover.se of wdiich is ohsm’vcd in L, Younghiiahm U. 

Iho specimen illustrated in 1*1. CXLIX, tig. 5, by I?, v. Mojsisovics and 
exinsidercd as a variety of J>. Kmetyi differs so considerably Cmm the t\])e by 
its very strong umbilical tulnu’cles, from which pairs of liroacl .and occasionally bifur- 
cating ribs originate, that it ought to he separated from that species. Its {^ffiiiity to 
i). Young kmOwtiU seems to bo rather distant only. . 

Tnun UktiohiteH Uippocratia v. Mojsisivies (1. o., p. 001, Taf. OXLVIIT, 
figs. 2, 3; the present species is distinguiihod by its larger umbilieivf and by its more 
numerous, irregularly bifurcating ribs. 
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0. UiSTiCHiTss sp. ind. aff. Yoonghpsbakdi Diener. 

Among A. v. Krafft’s oolleotions from the Tropites-limestone of Ealapani a 
fragment of a speoiee of Dhtichitet has been notioed, which although not suitable 
for illustration must be mentioned here for the sake of completeness. 

It has a diameter of 60 mm. and closely resembles jD. Yornghvahandi in its 
shape and involution but is distinguished by the presence of more numerous and low 
falciform ribs, originating from small umbilical tubercles. Lateral tubercles are 
absent and elongated swellings of the ribs corresponding to such tubercles hare only 
been noticed near the beginning of the last volution. The majority of the ribs is 
simple, not dichotomous. The augmentation of ribs in the marginal region of the 
shell is chiefly due to the intercalation of secondary costse. 

A more exact examination of this species is not possible, on account of the 
defwtive preservation of the fragment. 

DimeMiona , — Not measurable. 

Sutures . — Not known. 


10. Bistichitbs Beynolusi noy. s]). PI. II, fig. 3. 

I'M*) is the most conspicuous species of this group, being distinguished from all 
European congeneric forms by its peculiar ornamentation. 

The species is reprensented by a single but excellently preserved cast from the 
Tropites-limostone of Kalapani (ooll. Smith). It is provided with its body-chamber 
to which three-quarters of the last volution belong. 

The whorls, which embrace one another to the extent of more than one- 
half of their height, nre strongly compressed and oonsidorably higher than thick. 
They are bordered by nearly flat, but slightly curved lateral parts. The largest 
transverse diameter corresponds to the umbilical edge, which separates the flanks 
from the low and perpendicular umbilical wall. The siphonal margin is marked by 
a sharp genioulation in the slope of the lateral parts. The siphonal area is nearly 
flat and ])rovidod with two low but sharp keels, accompanied by deeply excavated 
kool-furrows, which in their depth and width correspond with the median 
depression. 

The sculpture is not very prominent. It consists of a small number of delicate 
umbilical tubercles and of falciform ribs, which are crossed by two spiral linos. The 
places where the ribs are intersected by those spiral lines, are occasionally marked 
by faint traces of lateral tubercles. The primary ribs are never dichotomous but, as 
q rule, are arranged into fasciculi of secondary ribs, which originate from the umbi- 
lical (idgo and diverge gradually towards the siphonal margin. In the vicinity 
of the keel-furrows the low, expanded ribs become very sharp and narrow. In this 
region they arc directed forward so strongly that some of them run parallel to the 
keel-furrow for some distance. 
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This is a type of soolpture which rooalls Wv^«ni v. Mojsisovios 

(Die Cephalop^en der Hallsiftttor Kalke, AbhandL K. K. tied. Reiohaanst., VI-2, 
p. 609, Taf. CLI, fig. 1) or on the last whorl of J). Macqueti y. Hojsisovics (1. c., 
p. 610, Taf. OLII, fig. 2) but neyertheless differs so widely, that it imparts to the 
present species the oharaoter of an isolated type among its oongenerio forms 

JHmetuioM. 

Diameter of the ehell 78 mm 

M ». 9 . ninbilioua ... . . , ]9 »» 

Height of the t abo?e the ombilioal euturo .... • 81 ,, 

laii Tolution 1 ^ preoeding whorl .... 84 „ 

Thioknew of the laet Tolniion . 17 .. 

Sutwre».~^Ol the sutures faint traces only are indicated. It is sufficient .to 
state that they agree in general with those of DUHohitea Kmetyi v. MojsisoTics 
(1. 0 ., Taf. OXLIX, fig. 4ta). 

The siphonal saddle is broad and provided with doliohophylHc i ndontations 
which do not greatly affect the stem. The principal lateral saddle is sliort and more 
slender. 


11. DlSTlCHlTBS EOTOLCITIFOKMIS nOT. Sp. ?1. II, tig. 4. 

From the genus Diaiiohitee the nearly allied Triassic genus HctolHfea difft'rs, 
according to the diagnosis given by K. v. Mojsisovics, by a ocratitic development of 
its sutural line, by the presence of radial ribs, which do not bifurcate, and by the 
absence of proper external keels. Among A. v. KralTt’s collections from the Tropites- 
limestone of Kalapani a species has boon noticed which holds an intomiediaie 
position between the two genera, exhibiting the peculiar characters of DirifchUrs 
less distinctly than any of the species hitherto described. 

The species is represented by a somewhat fragmentary, entirely chambered 
specimen, which is, however, sufficiently well preserved to allow a satisfactory 
diagnosis of its specific features. 

In its general shape and involution my specimen recalls Diatichitea Young- 
huabandi, but its volutions are more strongly compressed and increase more slowl> . 
They overlap one another to less than one-half of their height. A largo um- 
bilicus is consequently left exposed, the diameter of which is equal to the height 
of the last volution. The transverse section is considerably higher than thick. 'J'he 
greatest transverse diameter is situated a little above the umbilical margin, which 
is loss distinctly defined than in the preoeding species, at least in the inner volutions. 
From this point the lateral parts converge towards the siphonal area as very 
slightly arched planes. The siphonal area is flatly rounded and separated from the 
flanks by a steeply rounded margin. The demarcation between the latdhkl and* 
siphonal parts is, however, less sharply marked than in Diatichitea Meynold^. The 
continuity of the siphonal curve is interrupted by a deep median fuwow. 

In the last volution the oast has been partly damaged by weathering and no 
traces of siphonal keels have been noticed. But in the inner volutions, whore I 
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succucded in oleariug a portion of ^ho aiphonal area from tho adjoining matrix two 
very low but dintiiint keels an* visible. Low keels of a similar character have be<m 
noticed in I)i$liohtte8 Atropua Dittm. by E. v. Mojsisovics. 

The sculpture consists of veiy numerous, delicate and falciform ribs. A pair 
of rihs ovigiiifttcs, hh a mle, from a single umbilical tubercle. It must, however, bo 
remarked that these unibilical tuhercles are not regular, as in the majority of 
eongenoric species, hut are rather radially produced elevations. Some of the ribs 
arc dichotomouH. lutercalations of secondary ribs also occur, but not frequently, 
'fraeos of lateral tuhercles am very faintly developed near the beginning of the 
penultimate whorl. In the marginal region the sculpture is gradually obliterated 
and dis!i])]jear8 completely in tho vicinity of the low external keels. 

* JJimenaiom. 


Diiiiiptei of tin hlirlJ • • « • 


• 

• 

• 

• 

. 72 

mm. 

,1 .. 1. . • • 


• 


• 

, 

. 27 


J height of tki* ^ ttljovo tho uiubiliriil buluiti 


• 

• 

• 

■ 

. 2A 


laut voliilum i M M ptecediiij; whorl 


• 

• 

• 

• 

. 22 


ThicktifBH ot the lAHt volution . • • 


• 

• 

• 

• 

. 17 

rt 


SutiircH . — The sutural lino dilTers from that of typical species of Ectolcitea by 
the distinctly hraohyphyllic (ievelopment of the saddles. These are serrated up 
to their very tops, and the siphonnl saddle even exhibits a tendency to (hedeveloj)- 
mont of doliehoidiyllic incisions along its oxtenial wall. There is at least a marked 
diircrena* in tho indentations of its outer aud iimer walls, tlio lattesr being delicat<*ly 
serrated, whereas the former arc affected by deep ineision^. 

The goiu'ral character of tho sutural line certainly points to a closer affinity v ilh 
JJiatiohifes than with EotulcUea. If we imagine tho sutures of DiaticMtes Kmolyi 
V. Mojsisovics ( 1 . c.. Iff. CXLIX, ftg. 4) without their dolichojdiyllu! development, 
MO shall gv't an exact coj»y of the sutures of the iiresent 8i)ecics. In the charaeter 
of the lobes both species agree very elos. ly, tlie presence of very long ffugor-shaped 
points in their j»rinei])al lateral lobes being llio most remarkable feature. 

I'he (mo M’ings of the siplional lobe show a hilid i<*rmination, evactly as in 
iJiatu'hites Loidli v. .Mojsisovics. Tho siphonal lobe is divided by a high and 
slender nicdiau prominence, wliicli coincides with the median furrow of the e-tst, 
hut remains inside tho keels. The ])rineipal lateral lol)e is very deep, whereas in 
typical s])0cit)s of thlolciti^a it is comparatively short. 

Froju the top of the second latend satidjo the sutural litic slopes towards the um- 
hilieal suture without any distinctly individualised sutural elements. 

linmrka . — In its general eliaracteis the present species is a true representative 
of the genus Diafichitoa, hut is rendered remarkable by tho faiutdcveloimientof smeh 
features as ant iv'garded as distinoiivo betw'eon Didiohifea aud Ectoleitea. It is 
‘provided nith keels, hut they are very low and small. Its sculpture is loss compli- 
cated tfiajiiu ty])ical species of Eiatichitea, although bifureating ribs am not entirely 
absent, its sutures are strongly brachyph.\Uic, neither dulichox)h> Hie as in 
jjiattchilea, nor ceratitic as in Ectoleitea, hut in their urraugement they agree with 
Diatichitea, md with Ectoleitea. 
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Gonus : Ectolcitks Mojsisovios. 

1. JicTOLCITKS IlOLLANUl nOV. Sp. PI. 11, O. 

Ihis is iho most cunspiotious species of the peiuis hitherto known. In its 
dimcnisions it surpasses oonsidernhly all the rest of the con generic ftirms. A full- 
growu individunl with its body-chamber from the Tropites-liiiiostone of Lilinthi (coll. 
Krafft) is available for examination. Its inner \olnlions have been laid hare by 
scaling oil carefully the last and penultimate whorls. In this Avay I have sueoeedud 
in e.Namiiiing the siphonal |)ai*t and oross-Mwtiou of the volution preceding the 
pennltiinate whorl. 

The inner volutions agree entirely witli those of the Alpiiu' ty 2 )es of 
Batoliiiteit. They are widely uiubilioated, increasing very slowly and embracing one 
another only along their sij)honal parts; thosj arc rounded, smooth and provided 
with a niedian-furmw, which is not aoooinpanied by pro) (‘r keels. 'I he lateral 
pails arc coveri’d with numerous, straight, transverse rihs, whieh tei*minate in 
ntly devidoped tubercles along the siplional margin. 

In later singes of growth the shape .’ind ornamentation of the s[iocies are 
subject to coDsidorahlo variation. The volutions incrtsise in height more rapidly 
thaJi in width. A high-mouthed aperture is thus formed in the last volution of the 
figured type-speoiiacn (lig. 56). The roun led median- furrow is deepened and its 
lateral borders are elevated into low and sharj) keels. The siphonal jiart heco ues 
highh rounded. 

On the two last volutions the sculi)ture gradually h<•eomes less marked 
and the rihs are Hatter and h'ss rogulavl\ disjawed. In the vicinity of the a[)erture 
two or oveu three ribs are oceasionally met with, standing very close to each 
other, but separated from the adjoining ribs by Avide intcrco.stal 8])fteos. Fro n 
th(“ fjiintly developed marginal tubercles, the ribs are curved forward, running 
across the siphonal area to the koel-shapod hordor.s of the median d(}|>rossion, whore 
they disappo'ir. A very small number of short, iutcrtKilated ribs is restricted to the 
vicxuity of the aperture. Mo bifurcation of ribs has been notieed 

The marginal tubercles are conucotod by an elevated spiral band, wbieli is 
accompanied by a similar, but less distinctly marked, sjiiral baud outside the 
sipboual margin. 


I>imeH9iom. 

DiiimeW of till* 4iell . j « . . ... mm, 

„ umhillcu^ . • • . . . 

HoIkUi of flu' f above the timbilioal Bu'uro - 28*5 „ 

IhsI volution I H >» prut eding whorl . • • • 24 i, 

Thicknt-sHof the )aHt volution • • • ..•••• 17 t# 


(SMfMres. — The sutures are not ceratitic, as in the two .Vlpirsc species of 
EcMcites, but indistinctly bracliy))hyllii*. Onlv the tops of the main saddle 
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remain entire. In its general arraiEgement, however, the sutural line of the present 
species closely agrees with the sutures of Eotoloitn, not of IHatieHtea, eapeoially 
so in the charaoter of the siphonal lobe, which is very deep, nearly twice as ’di 
as the principal lateral lobe. 

The median prominence is not clearly visible. It was apparently high and 
narrow. Ihe two wings of the siphonal lobe are provided with very small 
indentations. The principal lateral lube is bifid, the second lateral lobe trifid, 
exactly as in Sctolcifet pseudoariet Mojsisovics. The second lateral saddle is 
situated on the flank and followed by a small auxiliary lobe. 

If we except the faintly brachyphyliic serration of the margins of lobes and 
saddles in the present species, the sutural lin<‘ scarcely deviates in any essential 
po'nt from that of Eotointes pseudoariea. 


2. Eotolcites AiiiETironiiis nov. sp. PI. II, fig. 6. 

Of this interesting species a single cast, consisting of aiv'chambers only, from 
the Tropitos'limestone of Lilinthi (coll. Kraflt) is known to mo. It agrees very 
closely with the inner volutions of Eotoleiteg Hoflandi, but for the different sliape 
of its transverse section. 

llic cross-section is nearly rectangular and wider than high. Its largest 
diameter corresponds to the siphonal margin. The siphonal area is separated sharply 
from the lateral parts. It is flat, smooth and provided with a median furrow, 
which is not honlered by keels. Tlie lateral parts are covered with numerous 
straight radial ribs, which are thickened along the marginal edge, where they 
terminate abruptly. 

'i'horc* is no othe3' Triassio species of ammonite, which in its lateral sculp- 
ture resembles so closely some species of the liassio genus Arietites, especially 
A. apiratiaaimua Quenstodt. 

It is impossible to mistako this species for the inner nucleus of Eetoloitea 
lloVandit if we take into consideration the dilTorcncc in their cross-scotions. 


Dimenaiona. 


Diamt^tcr o£ the kIiMI 

.. uiiibnioufl . 


Height 7 volution . 

Thtoknem ) 


« 3m mm 
. Uo „ 



v* 

II 


Suturea. — Not known in detail, but apparently very similar to those of Ectol- 
eitea paeudoariea v. Mojsisovics. Lobes serratod. Saddles with entire margins. 

Remarka, — The external liabit of Eetolcitea arietiformia shows some similarity 
to an Alpine species of the gonus Eetolcitea Eochatetteri v. Mojsisovics, especially 
in the arrangement of radial lateral ribs and external spines. But it differs 
remarkably froifi the latter species in the shape of its cross-section and by tho 
presence of sharp external margins. 



TlBOLlTlDiB. 


118 


8. SoroiiOXTBg HOT. sp* jind. aff. Hoobstettiri llfois. PI. lli fig. 8. 


This spedest represented only by two specimens from the ^pites^limestone 
ci Ealapani and Tera Gddh (coll. Smith) is reiy closely related to Eotcloitet 
BoemetteH v. Mojsisovios (Cephalopoden dor HollRtfttter Kalko, AbhondL K. K. 
Geol. Reichsanst.1 VI«2, p. 016, Taf. CXXXVI, fig. 6) firom tlio none Hallstatt 
limestone of the Sommeiaukogel. It is distinguished from the latter species by 
only very subordinate details. The radiating ribs are more numerous, closely sot 
and less coarse and the marginal spines are loss strongly doTolopod. In general 
the ornamentation is more elaborate and delicate, but otherwise the relationship 
between the two species is most intimate. 

The deep median furrow is bordered by indistinct, keeblike elevutions which 
are touched by delicate external ribs forming a continuation of the straight radial 
oostse beyond the marginal spines. All the ribs arc simple. 

Both speoimons are provided with their body>ohambors. The larger one is 
but little inferior in size to the Alpine type*8pccimen illustrated by £. v. 
Mojsisovics. 

J>imen8i(ma.—-Th6 measurements of tho smaller specimen from Kala}>an{, which 
has been illustrated in fig. 8, are as follow : — 


Ditmfter of the ihell • 

II It ,| mnbilieufi 
Height 
ThiokireMi 


}of 


the iMt volution 


{ 


24 mm. 
12-6 



Not known. 


4. Eotoloitbs Dunoani nor. sp. PI. Ill, figs. 1, 2, 3 ; PI. II, fig. 7. (cor.) 

This species is as nearly allied to Eotoloites pteudoariet v. Mojsisovics (Die 
Cephalopoden der HallsiAtter Ealke, Abhandl. E. E. GooL Beiohsanst., VI-2, p. 613, 
Taf. CXXXVI, fig. 17) as the preceding one is to E. Boshatetteri. Tho chief 
feature of distinction is the character of the ribs in the body-chamber. 

Ectoloitea JDunoani attains comdderable dimensions* The spooimun illustrated 
on PI. Ill, fig. 1, is a full-grown individual and the largest known to me. Its body- 
chamber is entirely preserved, although the peristome itself has been injured by 
weathering. The two examples illustrated on the same plate, are also provided 
with parts of their body-ohambers. 

The volutions increase very slowly and overlap one another along the siphonal 
part only. In the proportions of height and thickness some variability has been* 
noticed among the large number of examples by which this species is ropibsentod 
in the Himdlayan ooUeotion. The body-chamber volution is always higher than 
ihiok, but in the oross-seotionB of tho inner volutions a oompressed and a thick 
variety can be distinguidied. The specimen illustrated in Pi. II, fig. 7. is a good 
example of the latter type. 
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A considerable number of specimens is distinguished by obliquely dliptical or 
transversely cllixAioal outlines. As they occur together with normally coiled 
individuals in the same bod and at the same locality, I am not inclined to oonsidhr 
them as constituting an independent species. 

The sculpture of the inner volutions does not differ from that of Ectolcitei 
pneudoaries. It is only in the body-chamber that a change in the ornamentation 
is notioiid. In the specimen illustrated in PI. Ill, fig. 3, three phases of evolution 
in the sculpture arts most clearly marked. Near the beginning of the penultimate 
whorl the ribs are straight and radial, and terminate in small marginal spines. At 
the end of this whorl there arc no more spines present, but the ribs are strongly 
curved in the marginal region towards the external furrow. This is exactly the 
puttom of sculpture peculiar to JS. p»eudoarie$. In the body-chamber whorl the 
libs are no longer straight and separated’ by wide intercostal s])aoes, but sot very closely 
to each other, more d<'lieate and distinctly falciform. In exceptional cases dichoto- 
mous ribs originate from the umbilical mai^n, but the overwhelming majority of 
the ribs aiv simple' and undivided. 

Longitudinal striro arc loss distinctly developed than in E. peeudoarieg. 

The speeiraeu illustrated in PI. II, fig. 7, deviates from the typical form of the 
species by its more numerous, densely crowded ribs. 


1 >iamoter of tht) 

,, H ,, uiitbilicus . 

H light > 

, > of thelant volnlion 

Tliu'kiiOHi ) 


Dimensions. 

PI. HI, fijr. 1. 

. . . 7H inm. 

. . . 84 

rS.'J .. 

• • • 117 


PI. 111,8^.2. 
66 mm. 

26 „ 

17 

12 ' 6 .. 


SwiMres— Agreeing exactly with those of Ectoldtes pseudoaries v. Mojs. 
Locality. Ewnher of specimens examined . — This siiccics appi'ars to be rather 
common at all looililies where collections have l)oeu made in the Tropites-limi'stonc 
by Smith and A. v. Krafft. 

Tera OAdli 7, Kalai)ani 11, Kuti 3, Lilinthi 7, Nihal 4. 


11. TuoriTOinisA (Tkachtostuaoa Maciiodoma). 

Family ; HALORJTIDjB. 

(-ieuns : Isculites Mojsisovios. 

1. IsciiLiTts Smithii nov. sp. PI. XI, fig. 26. 

The only specimen available for examination was collcotcd by Smith in the 
Tropitc's-limestoiu^ t)f Tera Gadh. It is provided with a part of its body-ohanibor. 
If the sinuated maigin in the umbilical region at the end of tlio last volution should 
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correspond to the peristomo, as might be supposed, the length of the bodj*oham> 
bcff would be only little more than three-quarters of one Tolution. 

In its general shape and dimeiudons the present specimen strongly recalls the 
var. ohemk of Itculitet Seimi v. Mojsisovios (Dio Cephalopoden der Hallstdtter 
Kalko, Abhandl. K. K. Geol. Beiohsanst.. Vl-2, p. 67. Taf. LXXXVII, fig. 8). Tho 
inner volutions are of nearly equal height and tidoknoss. The umbilicus is 
oomparatively small. Tho egression or opening out of tho umbilical margin is 
insignificant up to the very end of tho sholl, whore tho margin suddenly begins to 
expand considerably. 

from laovlHet this spooios is at once distinguished by its ^ ory promi* 

nent eoulpturo. There is, indood, among the oongenerio forms only one, l$cuHtei 
deoreacent Hauer, whioh is provided with a similar omamoiitation. But in 
I. decreacena the ornamentation is still more oomplioatod, cousiMting, as it does, 
of both transverse folds and oontraotions, whereas in tho Himdlayan species only 
numerous transverse folds are notiood. Those ribs are most strongly developed in 
the vicinity of tho siphonal area, where they unito in the slia])(^ of lappets with 
their convexity turned forwards. In tho umbilical region tho shell is nearly smooth. 
This is also the character of the transverse sculpture in laculitca decreacena, with the 
single exception that a median thread-like line along the siphonal aroa is absent in 
I. SmithU. 

Dimenaiotia. 

Diameter of tbe shell •••••17 m»i. 

,, „ ombllioQR 1 If 

Heifi^ht of the # above tlie ombtlieal loture 9 „ 

last volution i •> n preceding whorl 4*6 „ 

Thickness of the last volation • . . . » • « • S 

Suturea . — The sutural line of the last air-ohamber is accessible to a detailed 
examination. Its investigation confirms the views of £. v. Mojsisovios, based on his 
study of the sutures of laeulitea auhdecreacena and 1. Seimi, 

Tho siphonal lobe is goniatitic and divided by a low but very broad median 
prominence. Each of the two wings of the siphonal lobe terminates in a siogle, sharp 
point. Tho outer wall of the large siphonal saddle is entire and not serrated, 
whereas its inner wall, bordering the principal lateral lobe, exhibits faint denti- 
culations. The principal lateral lobe shows four deep indentations along its base. 
The second lateral lobe is provided with three indentations. The two lateral 
saddles have entire borders. 

There is no auxiliary element outside the umbilical suture. 

2. IsocLiTES Hbiui Mojsisovios. PI. XT, fig. 1. . 

1893. liculitei Htimi E. v. Hojiitoviof, Die Cephalopoden der Hallslatter Kslke, AbiiahdI. K« K» 
Geol. Rojchiianst.» VI-3, p. 67, Tef. DXXXVII, Bgi« 8, 11, 12, 13. 

1890. Iseulites S^imi E. v. Mojeiaovioi, Beitrage zur Krnntnigt der obertriadieoheii Cepbalopoden- 
fnanen des Himtleya, Denkioiir. Kail# 4kad. d# Win., Bd, LX HI, p. 608. 

1099. /jonh'fee JKeim, Falaontologia Indioa, ler. XV, Himdl. Fom. VoI. Ill, Ft. J, Upper Triaieie 
Cepbalopod-faanm of the Himdlayai, p. 41. 

Q2 
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Tliit speoien is ropresented in A. T. Brafft'a oolleotions fiom Ills Tvopites* 
limestone of Tera Gddh by a large, exoellenily presertred speoinifiii, bdonging to the 
var. ippiea and olosely agreeing with the European type-speoimen iUnitrated In 
fig. 11 of the monograph of the Ballstatt Cephalopoda by E. ▼, MojaisorioB. 

The shape and oharaoter of sculpture agree with the type so dosely that a 
detailed description of them may here be omitted. 

The egression of the umbilious sets in at the beginning of the last Tolution and 
is very oonsiderable. There is a great rariability among European specimens of 
this species, regarding the width of the expanding umbilicus, but my Himdlayan 
example is one of the extreme types. Its egression is, indeed, so considerable, that 
the height of the last whorl is smaller near the aperture than in the middle of tiie 
volution. The last air*ohamber is noticed at a distance of threo«quarters of the 
last volution from the aperture. 

The expanding mouth-margin baa not been preserved. 

The ornamentation consists of strong but irregularly distributed striffi of 
growth and of faint longitudinal lines, which are restricted to the rounded siphonal 
part. 

Dimetmofu. 


Diameter of the oholl 26*5 mm. 

umbilion.! ] otthelMt Tolntlon . f f “ 

t „ „ •ptrturo J * 7 N 

“•■.“•'‘‘"-'-"•'"■irrsr., ; : : .r : 

ThiokiiMg of the lest Tolntion 8*5 ,i 


Suturee — ^Agreeing with these of the European representatives of IwuHtea 
SemU. 

Bipbonal saddle serrated along its inner wall, but with entire external margin. 
Siphonal lobe shorter than the lateral lobe. Lateral saddle serrated up to its top 
which is entire. One auxiliary lobe and saddle outside the umbilical suture. 

MeniarhB. — ^The only difference between this specimen and the European re< 
proscntatives of IbwIUbb Heinti, illustrated by E. v. Mojsisovics, is its somewhat 
larger size. I coosoquently do not hesitate to venture on a direct identification. 

In the Himdlayan Trias laouHtea Heimi has been recognised by E. v. 
Mojsiaovios among the cephalopoda of the Shalshal cliff from the horizon of JDaon^Ut 
Jodtoo Bittn. 

In the Alpine Trias the species is restricted to beds of the middle oarnio 
stage. 


3. IscTJLiTKS sp. ind. aff. oboliko Dittmar. FI. XIV, fig. 6. 

This slender form seems to be most olosely related to I»ouUie$ obolinua v. 
Dittmar (Zur Fauna der Hallstfitter Kalke, Benecke’s Geognost. Falseont. Beitraege, 
I. Bd., p. 860, llaf. XIV, figs. 7-9) from the carnio UlliptiouB beds of the Salzkam- 
mergut, from which it is specially distinguished by the ohazaotn of its sutural 
line. 
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Tliii onlyi somewbat fragmentary, sfeoimen from tba Tiropitea-iimestane of 
GAdb (ooU. Kzafft) io a weathered cast -with part of the body-chamber, 
to which a little more thao one-half of the last rolution belongs. It slightly 
exceeds Dittmar's typr-speoimeu in sisb, but the type of egression of the umbilicus 
and of iuTolution is the same as in that specimen. The most remarkable character, 
in which it agrees entirely with leaUiteB obolinuB, is its very high trahsverse section 
and flat shape. Its sipbonal part is eren more sharply rounded. 

The ornamentation, if there ever was any, has been completely destroyed 
by weathering. The oast is smooth, but the shell was perhaps prurided with very 
delicate folds, as in the majority of congeneric species. 


Diameter of the shell 

n n II nmbilioofl « 


Height •% 
ThiokneM 3 


of the Uat volution 


JHtnensioHB. 


• • • • • 


so 

7 


mm. 


*1 

n 


s 


Suture$. — According to the diagnosis of E. v. Mojsisovios (Oephalopoden der 
Hallsthtter Ealke, Abhandl. E. E. Geol. Bcichsanst., YI-2, p. 66) leoulitea 
obolimu is distinguished by very low and flat lobes and saddles. Our specimen has 
moderately elevated saddles and rouitded lobes with oeratitio incisions at their 
base. The inner wall of the sipbonal saddle was probably serrated, but this fact 
cannot be ascertained positively, on account of the sutures having been slightly 
injured by weathering. 

The sipbonal and lateral lobes are equally deep. The rounded auxiliary lobe is 
very low. 

Bemarks, — 1 should not have hesitated to refer this specimen to laoulitea 
obolinuB, but for the fact that the difference in the development of the sutures 
required the isolation of the Himdlayan form. 


Genus: Halobitbs Mojsisovios. 

Halobitbs sp. ind. ox. aff. pbocton v. MojsisoTlos. PI. XV, fig. 2. 

Two specimens of MaloriteB froin the Tropitee-limostone of Ealapani are 
very nearly allied to the ear. obliqua of HaloriteB procyon B. v.. Mojsisovics 
(PalsBontologia Indioa, sor. XV, Himdl. Foss., Yol. Ill, Pt. 1 , p. 9, PL I, figs. 
1>8 : FI. U, fig. 1) from the Halorites limestone of the Bambanag range. 

They are oasts, provided with their body-ohambers, and partly injured by 
weathering, eq[)eoially so in the umbilical region. They chiefly differ from Malo/iteB 
proeyon by their strongly oblique elliptical outline, but it is impomible to decide how 
this ebataoter is produced by a periodically recurring retardaften of growth in 
height or by accidental deformation in the rock. In view of the great variability of 
Salotit&Bpfocyont the identity of the species from the Tropites-limcstonc with that qf 
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the Halorites beds cannot be peremptorily denied, but for the present, having only 
unsatisfactory material to work on, 1 prefer to class it only as tp. ind. allied to 
H. proeyon, # 

The figured specimen is of strongly oUiptiral outlines, its longer diameter exceed* 
ing the smaller one by two-thirds of its length. At the beginning of the last whorl 
a strong inflation of the siphonal part and adjoining portions of the flanks is noticed. 
But the difTerenoo l)otween the inflated and oompressod regions of this volution 
is leas conspicuous tlian in the specimens of Halorites prooyon illustrated by 
E. V. Mojsisovics. Near the peristome tho external part is once more inflated 
considerably. The mouth-margin has been broken off in tho figured specimen, but 
in ^my st'cond (;xamplo it Las been entirely preserved. In its shape it agrees 
cum])lutely with the peristome of J7. Phaonia, as illustrated by E. v. Mojsisovics on 
PI. y, fig. la. of bis above-quoted memoir. 

The umbilical region has been partly damaged in both of my specimens. The 
figured spetumen is provided with its shell. Its umbilicus seems to bo narrow and 
to expand only very little. But this character cannot be satisfactorily ascertained 
on account of its Irad state of preservation. My second specimen is a cast and was 
probably provided with a widely expanding umbilicus, although its egression seems to 
have been inferior to that in tho typos from the Halorites-limestone. 

In the sculpture a marked differenoe between the anterior and posterior 
])ortion of the last volution is easily noticed. At tho beginning of thebody^chamber 
the ornamentation consists of numerous hut low transverse ribs of the same pattern 
as in the inner volutions of H. procyon. The ribs are nearly straiglit, often bifurca- 
ting, and cross the siphonal part without any distinctly marked interruption. 
GiuduaUy the ribs become more widely separated and irregular, assuming a zig*zag 
shape. At tho mid-length of tho body*ohamber they disappear completely. In 
the meantime stout marginal knobs make their appearance along the siphonal edge. 
I n my second specimen those marginal knobs disapi)eai' at a short distance behind 
the piristome. Tlius, tho cost is perfectly smooth in the immediate vicinity of the 
peristome. 

DimenHonB. 

« Diamoter of the eholl . • 68 mtn* 

o If »f umbilicus .•••••.*• 2 

Height > „ 

ThiokneNl JsS .. 

Not known. 

SubgenuB : Joviteb Mojsisovics. 

. * 

The forms described in tho following pages under this subgenerio designation, 
proposed by E. v. Mojsisovics, arc represented in Smith’s ooilectioinB from the 
Tropites'limestdhe of Kalapani by a large number of individuals. All the forms 
appear at first sight to bo linked together most olosoly by transitional shapes. Some 
forms, it is true, seem to constitute good species, owing to remarkable oharaotera, but a 
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•oloeer examination shows oonclitsively that they are connected with most of the other 
forms by transitional sliapss with rather indifferent oharaoters. Thus, there are 
practically n# constant foaturos which might be regarded as equally characteristic of 
a number of individuals. I was consequently compelled either to distinguish a 
very considerable number of specimens as iodividusl species or else to admit a oom> 
paratively wide range of variation of a single species. 

I have decided in favour of the latter alternative, grouping the generality of 
examples in two species only. 

Thanks to the extensive materials which I was able to examine — about forty 
specimens — I have been convinced that it is impossible to subdivide them into 
separate species based on the morphological comparison of single individuals qply 
but that all the examples must be taken into consideration, in ordur to find out 
which characters remain constant within the range of variation. Thus, I have come 
to the conclusion, that among the numerous Him&layan examples belonging to 
Jovitea, only two leading characters, can be accorded specific value, the compression 
of the siphonal part in the body-chamber and the strength and character of ribbing 
near the peristome. These two characters will therefore furnish us with a fair basis 
for the grouping of iho numerous forms, which are all alike and all again different 
and are yet only vaguely limited off from one another. 

According to this view, 1 have distinguished only two spocios among the 
representatives of tho subgonus Jooitea in tho Tropitos-limestono of hyans. One of 
them is most intimately allied to the European J. dacua Mojs. It has a strongly 
compressed aperture and is covered urith numerous, but rathor delicate and 
frequently bifurcating ribs. Tho second spocics is distinguished by a regularly 
rounded siphonal part in the body-ohamber and by a coarser sculpture. Its affinity 
to Jovitea bosnenaia Mojs. is obvious. In both species the two typical forms arc 
connected by many varieties, all of which are linked together by transitional forms 


V 

1. JoVITES DACIFORMIB uov. sp. PI. XV, figs. 6-10 ; PI. XVJ, fig. 2. 

(2) 1893. nalorittt sp. ind. w. aff. daft B. ▼. Dio Copbalopodon dor H kllutottor Kslke, 

Abbondl. K. K. Qeol. BoieliMnB, VI'2, p. 62, Taf. LXXXVIH, Sg. 10. 

The shape, sculpture and dimensions of this species are subject to considerable 
variations. Among tho large number of forms two only have been chosen for 
illustration. They constitute the most remarkable types of full-grown specimens. 

The length of the body-ohamber comprises a oomplote whorl. Pull-grown 
specimens possess a body-chamber whorl, in which the sides become gradually 
flattened towards the aperture. This is connected with gradual compression. 
Whereas near the beginning of the body-ohamber tho siphonal part is broadly rounded, 
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oonesponding trith the conddexable thiokness of the ToHtion» it becomes marotrljr 
rounded, and in exceptional oases almost acute, in the Tioinitj of the apertuxe. 
The transTerse section of the peristome Is either higher than brcmflor of equal 
height and width. Tlie greatest transTorse diameter ooinoides with the umbiUoal 
margin. The opening of the umbilicus is very considerable. It begins on the last 
whorl before the apeiture and expands as wddely as in any European speeies of 
Jovitea or UaUHtea. 

Thu range of variation in the external eharaeters enumerated above is remark- 
ably wide. The periphery is either regularly rounded (PI. XV, fig. 6), or angular 
(PI. XVI, fig. 2). The sharpenii^ of the siphonal part is more or less strongly 
do'^clopf'd. In all my spoeimens, however, a faint, keel-like projection persists in 
the middle of the siphonal part, extending as far as the peristome. 

Th(t width of the expanding umbilicus shows a wide range of variation. In 
some examples the opening of the umbilicus is so considerable that the height 
of the body-chamber volution slightly diminishes along its anterior portion up 
to the peristome, wliilst in other specimens it is not large enough to prevent a 
regular, although very slow, increase of height in the last whorl. 

The region of greatest infiation of the shell is also subject to some variation. 
In some specimens it coincides with the beginning of the body-chamber volution, 
in others it is shifted a quarter of a volution, or even further, anteriorly. 

The inner whorls (PI. XV, figs. 0, 7, 8) overlap one another almost com- 
pletely and are very narrowly umbilioated. They are considerably thicker than 
high and provided with a broadly inflated siphonal part. The narrow umbilious 
is surrounded by a comparatively high and vertical umbilical wall, whereas this 
wall is extremely low in the widely expanding body-obamber whorl. Before this 
opening takes place, the rhnbilious is either closed by a callosity or else constricted. 
Tlie keel-like ]>rujection in the middle of the siphonal part is already visible in very 
young stages of growth (PI. XV, fig. 8). 

Tho sculpture consists of numerous, but low ribs, which, as a rule, bifurcate 
beyond the middle of the flanks. These ribs do not keep a perfectly straight direc- 
tion, but are somewhat bent forward, running from the umbilious across the sides to 
the <tctorual part, W'here they meet in an uninterrupted line along the median 
keel-like projection. Short marginal ribs are frequently intercalnted between the 
stem ribs. Thus, a considerable augmentation of ribs is caused in the vicinity of 
the siphonal part. 

Two kinds of variation can be distinguished in tho ornamentation of the 
shell. 

Towards the peristome of the body-chamber the ribs either grow fainter and 
in some dhses even almost completely disappear (PI. XVI, fig. 2), or else thq^ are 
separateif by wider intercostal spaces and become somewhat stronger, although never 
so coarse as in tjje following species. An important character is the persistence 
of dichotomising ribs to the end of the last whorl. Although broad and flat, 
undivided ribs frequently occur on tho body-chamber, most of the ribs retain tho 
oharaotor of bifurcation. This is the only external character in which our species 
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dfghtily deriates from JovUet daotu Mojs., in Irhidi the oharaoter of the ribs and 
their biforoaliona does not remain the same on the body-ohamber as in the earlier 
parts of the shell* 

The peridtome has been partly preserved in the specimen illustrated on PI. XVI, 
fig. 2. It is not reotangnlar, as in the majority of European species of JSToioriftfs, 
but has a rounded periphery, as in the Indian representatives of that genus. The 
length of the body-chamber is larger in full-grown individuak than in small ones* 
It is always a little more or a little less than one entire volution. 


Dimeneiona, 


DiuneUr of tba shfill •••••• 

DUmetor of the f ot the beginning of the lait whorl* 
umhllieni 1 » m aperture • • « 

Height 7 qI volntion • * • , 

Thleknesfl > 

Height 1 beginning of the last volntion • 
ThiokneiM ' 

Thiokneee of the lait volution above the preeeding whorl. 


PI. XV, fig* 5. PI. XVr, fig* 2. 


• 90 mm* 

66 mitt. 

• 2 IS 

a .. 

. 16 » 

8 .. 

. P* •• 

80*6 

Us 



86 .. 

l 886» 

86 H 

18 „ 

13 


Suiurea. — The projection of the periphery of the preceding volution touches 
the inner side of the large lateral saddle in the penultimate whorl. As iu Jovitea 
daotta, two principal and two auxiliary saddles must therefore he distinguished. 
The striking contrast in the dimensions of these two kinds of saddles, obarnc- 
toristio of Jovitea, is also obvious in the present species. 

In the details of the sutural line oonsidorahle differences are noticed between 
the present species and Jovitea daoua Mojs. 

The saddles are more slender and show a richer dolichophyllio ramification 
of the lateral leaves, which are elongated and arranged o|)liqU(dy to the median 
axis of the saddles. Tho rai^e of variation, t(» which the shape of the sutural 
elements is liable in this species, will be rea«lily seen from the two figures 9 and 
10 on PI. XV. But it would be of no use to dosoribe them in detail, as actually 
I have not found two inner nuclei with quite identical sutures. Notwithstanding 
their variability they agree fairly well iu thoir chief characters. The contrast 
between principal and auxiliary saddles is always distinctly marked, although more 
or less so in different specimens. The arrangement of indemtations in lobes^and 
saddles remains ■ invariably the same and the siphonal saddle always surpasses tho 
lateral one iu size. 

B>emarTca. — Some palaeontologists may consider that my description of 
this species introduoes too wide an interpretation of the range of a species in 
Triassio ammonites. But a separation of all the varieties would havo led me 
into an artificial grouping of forms which are all linked together hy transitional 
shapes. It must be homo in mind that tho rather rich material of* Jovitea 
available to me for examination, was derived from one bed of limestone at a single 
place (Kalapani). For the grouping of such materials the methM of distinction 
on purely morphological characters is barely sufficient. The biological aspect 
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must also be taken into consideratfon. Aooording to their mode of ooounrenoe all 
the ammonites united here in the species of Jovitet daciformig, oonstitnte one 
single association of forms. There they occur as a large number of mdividuals 
confined to a limited place. Thus, mi enormous yariability is caused by this 
confinement to a limited area. The specific identification of all those Tariations 
is scai'ccly less fairly justified than in many species of Jurassic Terebratulidts, 
to which a purely morphological determination of qpeoies cannot be applied 
cither. 

The present species is certainly most nearly allied to Jovites dacus 
E. V. MojKisoTicH (l)ie Ccplinlopoden dor Hallstatter Kalke, Abhandl K. K. GooL 
Boichsanht., V1.-2, i». 49, Taf. LXXXIV, figs. 1-8) from the carnic stage of the 
Uallstatt-limestone. 

Among my mnterials some examples may bo found, which in their external 
characters agree almast entirely with those types of Joviies dacus, in which the 
cliango of sculpture in the body-chamber is less plainly marked than in the typical 
forms of the Alpine species. But I think tliat with extensive materials a correct 
idea of specific characters and of specific identity cannot he formed by a purely 
morphological comparison of single specimens but only by a comparison of the 
entire s(‘rips of forms within the range of variation of a species. Nevertheless, 
1 should, perhaps, have hesitated to separate my Indian species from Jovites dacus 
had not the different structure* of the sutural line required its isolation. 

Jn the eharacter of th«* sutural line my specimens agree very closely with 
an Alpine species, which has been described by E. v. Mojsisovios as Jovites sp. ind. 
cjr. aff. (loci (1. e., p. 52 , Taf. LXXXVIIl, fig. 10). All the features, in which 
the sutural lim* of Jovites daci/onnis diflt'rs from that of ./. dacus — • the slender 
shape of the saddles, tjhe oblique jiosition of the larger dolichojihyllio Itjaves, 
and the greater height of the siphonal saddle — arc found in the suturi's of this 
unnamed Alfiino species. The differences in the details of the sutures arc certainly 
not sulficiently important to forbid an identification of tlm two specie's. But the 
correctness of such an identification cannot be asci'rtainod, because no full-grown 
individuals of the Alpine species ore as yet known. 

Tlie 8[)eoies from the Daonolla bods of Lanka, described as Jovites sp. ind. ex. 
aff. J. dad by K. v. Mojsisovios (Palmontologia Indica, sor. XV. llimdl. Foss. 
Vol. III. Pt. 1, p. 10) differ-^ from Jovites dadformis by its more richly ramified 
suture's “ reminding us of the degree and manner of bifurcation of the more highly 
developed typical species of the genus Mdorites." 

A s])eoie8, which is also very closely allied to the present one, is Jovites noo. 
sp. ex. aff. hosnensis Mojsisovics {ilMem, p. 18, PI. IX, figs. 4, 5) from an 
exotic I'hx'.k in the Kiogarh range, south of Sangcha Talla (coll. Diener). 13ie 
two specimens described and illustrated by B. v. Mojsisovios agree with 
J. dacfjormis in ail those features in which they differ from J. bosnensis, namely, 
the persistence " of bifurcating ribs on the body-chamber and of the low kecMike 
projection in the middle of the external part. The only feature of distinction 
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between this species and <7. dactformit consists in the larger number and smallor 
strmigth of ribs in the latter form. The details of the sutural line of the speoios 
from the Kiogarh range are not known. 

Among the species of Jovitet from the Triassio beds of Sicily described and 
illustrated by Qemmellaro, there is none as intimately related with the present 
one as J. daoua. 


2. JoviTSs srEOTABiLis BOV. sp. PL XVI, fig. 1 ; FI. IX, fig. 10 (sutun^s). 

a 

The second species, which I am able to distinguish amojig my materials of 
Jovites from Ealapani, is os nearly allied to Jovitea boanemit v. MejsIsovioK 
(Die Ocphalopodon der Hallst&tter Kalko, Abhaudl. K. K. (Jcol. Jtei(?hsansl„ VI — 2, 
p. 62, Taf. LXXXIII, figs. 2, 3.) as J. daciformiai&\xi J.daoti^. Under lhiss,pooios 
have been included such forms as are of more globose shape and in which thr‘ 
gradual compression of the last volution is followed again by a slight inlhitiou 
towards the aperture and by a widening of the extenial part. This ptut is 
consequently not acute in the vicinity of tho peristome but is rt^gularly rounded. 

Other features of difference consist in the absence of tho keel>like in 
projection in tho anterior portion of tho body-chamber and in fclie strength and 
arrangement of ribs. 

In the inner nuclei of both species there is no marked difforonoe in 
the ornamentation of the shell. But in tlie jienultimate whorl tho serdpturo 
is, as a rule, somewhat coarser and consists of stronger and often acute ribs ndi ich 
are separated by wider intercostal spaces. In the anterior portion of the body- 
chamber tho sculpture changes into strong undivided folds, exactly as in Jovitea 
h<menaia. In my type-spociraon (PI. XV, fig. 1) this character of the oniaraenta- 
tfon is very clearly marked and its difference from tho sculpture of J. daciformta 
is obvious from a comparison of tho illustrations on PI. XV, fig. 6, with those 
on PL XVI, fig. 2. It must, however, bo noticed that tmnsitiuual shapes between 
the two extreme types in both species are not entirely absent, and that a few 
speoimens have given me some trouble iu uniting them with either species. 

The species is less frequently mot witli among my material from Xalapani 
than is Jovitea daoiformia. 

The figured type^spocimen is of modorato size. Most of tho specimens air 
considerably larger than those of Jovitea boanenaia illustratod by E. v. Mojsisovlcs 
and agree in their dimensions with tho type from tlic Triassic rocks of .Transsyi- 
vania, illustrated by Herbioh (Das Szeklerland, Mitthoilungen aus deni Jahrb. 
A Xoenigl. nngarisohen OeoL Anstalt., 1878, p. 86, Taf. XX, fig. 2). 

My type-specimen has its peristome almost entirely preserved. It is situated 
exactly one entire volution In front of the strongest inflation of the shell. It is 

R 2 
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bordered by two lateral lappeto of flatly rounded outlinee, oauring a small reductten 
of the lumen of the tube. 

Dmetutiont. 


Diameter of the ehell • . • • • • • • • • 

Diameter of j at the beginning of the laat voktum . • « • 8 it 

th« nmbilMM I .. •. »p«rtOTe « 

S«“-} u ; 

Height 7 beginning of the laet polntion • • • • * f gg 

Thicknee*) . j. v i w ” 

Heightof the lilt Tolution above the pieoeolng whorl • . . . X4 „ 

The oliaraotor of the sutures differs from that iu JovUet botncAtia 
by its richer dolichopbyllio ramification and by an oblique arrangement of the 
lateral branches of the sa ldlos, very similar to that in Jbvitee daeiformk. The 
shape of the siphonal saddle somewhat recalls that of several Indian species 
of the genus 3alorite$, otherwise the sutural line shows the remarkable contrast 
between the two principal saddles and tlio auxiliary elements, oharaoteristio of 
the Bubgonus Jovitea. * 

I am obliged to confess that I had considerable difflculty in developing the 
suturos in a typical example oCthe species and succeeded in my attempt only 
after having saeriflocid a number of specimens. The sutural lino illustrated is the 
only one known to me. 

Bemarka.—ln its external features this species agrees so closely with JovUea 
boanenaia, tliat I should have really been at a loss how to distinguish them, had not 
' tho difforencp in the sutural lino justiliod their specifio separation. 


Genus : Goniokotitbs Gommollaro. 

1904. OonionotUtM GominolUro, I oofalovodi del Triae euperiore della rogioiie oooldentale della Sicilia, Palermo, 

p. 166. 

The genus Ootiionotitea has been established by Gemmellaro for the accom- 
modation of a number of large ammonites from the Trias of Sicily, which resembro 
JuvMitca in the charaolers of Ihoir inner volutions, but differ from that genus 
considerably in the sculpture of tho body-chamber whorl. In tho majority of 
Sicilian spooios the external part is flattened and strongly inflated in the vicinity 
of tho aperture. Tliere are, however, some species in which this feature has not 
been noticed, especially Gonionotitea Maurolieoi and Q. DeatefanU. This group 
of forms is represented in tho 'Crdpitcs-limostone of Kalapani by a large speoies, 
to which the name of Gemmellaro has been assigned in honour of the late author 
of the genus Oonionotitea, 


Gonioxotitbs Gbuubllxroi nov. sp. PI. XV, figs. 3, 4. 

In the Him&layan eolleotion this beautiful species is represented by eleven 
examples from the Tropites-limestone of Kalapani (coll. Smith). 
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The full-grown indmdaals (fig. 8) ere ttionglf inyolnte, with a rery narrow 
umbiUcos, which is surrounded by a perpendicular wall. The greatest diameter 
of the high-mouthed aperture coincides with the umbilical margin. The cross- 
section is slender and oordifmrm, with gradually oonrerging lateral parts and a 
narrowly rounded siphonal part. There is no inflation or flattening of the external 
area as in the majority of Sicilian species of Qonionotitet. On the contrary, the 
external part is eren more sharply rounded in the aperture of the last volution 
ihan in that of the penultimate whorl. 

The peristome has not been preserved, but from fragments of the last volution 
its position can be made out with tolerable certainty. As the last sutural line is 
situated near the anterior end of the penultimate whorl, a little more than one 
entire volution belongs to the body-ohamber. It is therefore evident that 
species belongs to the section of Trachyoitraea nutcvodoma. I am obligod to lay 
particular stress on this observation, sinco Gemmellaro in his diagnosis of the 
genus OonionatUes describes the body-chamber os measuring only three-quarters 
of the last volution. ^ 

The inner nuclei of full-grown individuals (fig. 4) are lower and provided 
with larger umbilici. The contraction of the umbilicus appears to be a gerontic 
feature. The cross-section is loss strongly compressed, thicker and with an exter- 
nal part more broadly rounded. 

The chief difforenoo between full-grown individuals and inner nuclei consists 
in the character of the sculpture. This variation in sculpture is the principal 
character which induced Gemmellaro to separate the genus Oonionotites from ' 
Juvavitea and its allies. The ornamentation of the inner volutions is that noticed in 
species of Anahmitea belonging to tho group of Anatoniitea aciaai, with paulostomo- 
f arrows following the direction of tho ribs. Analomitea JDucetii Gemmellaro (1. o., p. 
202, PL XX, figs. 1, 2) is a species, which in its sculpture very closely agrees with 
inner nuclei of Qouionotitea Oemmellaroi. Tho ribs are broad, flatly rounded above, 
and flexuons. They cross the siphonal area in a curve strongly bent forward. Some 
of the intercostal spaces are slightly deeper and wider than the rest. They corres- 
pond to paulostome-fnrrows in typical forms of Amtomtea and aro bordered 
posteriorly by ribs, exceeding in strength the ribs following the patilostome-furrow 
anteriorly. These paulostome ribs and furrows arc the only ones which reach as far 
as the umbilical margin. All the rest of tho ribs and intercostal depressions rise in 
the lower or upper portions of the lateral parts. The ril)s increase, as a rule, by 
intercalation of new ones, not by bifurcation. Tho number of intercalated ribs 
increases rapidly in the vicinity of the external part. 

In the last volution paulostome-ribs and furrows gradually disappear. In tho 
figured specimen their last traces have boon observed at ono-half of a volution 
behind tho peristome. At the same time the lower and middle portioiu of thd 
jdanks become entirely smooth. Tho sculpture is confined to the siphonal part and 
margins and consists of numerous delicate ribs of equal sironglh. . 

Where the shelly substance has been preserved, its surface is seen lo be covered 
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irith numerous thread*like strise of growth, running parallel to the direction of 
the ribs. 


Dimensions. 

Divoettfr of the ihell ••••«• 


Fig. 8. 

. 110 mm. 

Fig. 4. 
66 mm. 

ff YHUhlljCllS • ■ • • • 


4 » 

6 M 

Height of the r nbore the umbilioal «(utore • 
laet volution C » preceding whorl • 

• 

. ei 

>8 

• 

as .. 

19 „ 

Thickneii of the leal volution 


87 „ 

86 


Sutures, — Similar to those of the genus HaloHtes, with serial arrangement 
of the richly dolichophyllic saddles. Two lateral lobes are present. 

Siphonal lube comparatively short and bifid, divided by a low median promi- 
nence. Principal lateral lobe ending in a single terminal, with corresponding 
lateral digitatious of unequal size, being divided at its base by two large converg- 
ing points. Second lateral lube divided at its base by a large central point, 
causing it to terminate in two equal-sized digitatious. Auxiliary lobes with single 
terminal digitations. 

Throe auxiliary lobes and two auxiliary saddles stand outside the timbilical 
margin. 

Prom the sutures of Jovites the sutural line of the present species is distin- 
guished by the jirusenee of two lateral lobes and by a less strongly marked contrast 
in the dimensions of the ]n'incipul and auxiliaiy saddles. 

Remarks. — Among the species of Gmvionotites from the Triassic rooks of Sicily, 
described and illustrated by Gemmellaro, two species, G. Maurolicoi andG. Dist^faniit 
seem to be closely allied to the present one. 

O. MauroUcoi Gemmellaro (1. o., p. 165, PI. XIV, fig. 5 ; XVII, figs. 14, 16 ; XXX, 
fig. 10), has less strongly compressed whorls, but its external part is neither ilattened 
nor inllatod near the aperture of the last volution, in contrast to the majority o 
species of Q oniomtiles from the Triassic rocks of Sicily, in its ornamentation the 
species mentioned as G. sp. mil. ex. aff. Maurolicoi by Gemmellaro (1. c. p. 181, PI. 
X, fig. 7 ; XIII, figs. 7, 8 ; XIV, fig. 0) shows, perhai)S, oven a still greater resemblance 
to O. Oemmellaroi. In their sutures the two Sicilian forms differ from tho present 
one by tho broad and serrated median prominence of their siphonal lobe and by 
the arrangement of tho terminal points of theh* lateral lobes. 

In the details of the sutural line Qonionotites G&mmellaroi agrees best with 
Q. JJislefanii, Gemmellaro (1. c. p. 177, PI. XXX, figs. 12-15). I’his species, which 
is also chanuitcrised by the absence of any marked dilatation of its external part in 
later stages of growth is probably the nearest ally to my Himalayan form. 

Genus : Jttvavitbs Mojsiaovios. 

The presence of representatives of the genus Jumvites (sensu sirieto) in tho 
Tropites-limostone of Byans cannot bo asoertained, on account of the insufficient 
state of preservation of a few fragments from Tera G&dh. which might, perhaps, 
belong to the group of interrupti. 
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The OTerwholming majority of speoieB o^ Jtivavifiiia belongs to the snbgenns 
Anatomites Mojs. 


Subgenus: FAXAJvrAriTss Mojsisorios. 

Parajuvavitbs Jaoqtjiki Mojsisovios. PI. XVI, fig. 8. 

1896. ParajuvaviUt Jaeqvini G. r. MojsiaoTioii, Bcitraf^e zar Kaii«tnii(i der obartriaditohen Oephalopo* 
danfannan du IliiafUva, Uankaebr. Kaia. Akad. d. WiaaaiMili. Math. Nat. ol. Bd. LXlII. 
p. 606, Taf. VI, figa. 4, 7 $ VII, figa. 1. 2. 

1899. ParafuMvUe* Jargutni G. v. Mojaiaovioa, Vidmnntologla Ind’ua, aor. XV, Him&L Voasila, Vol. Ill, 
Ft. 1, UppiT triaaaio oepbalopod-faunai of the iliiualayaa, p. 85, FI. VI, figa. 4'7 ; VIV, figa. 1, 2. 

ParnJuvavUea is one of the most charaotoristio subgonura of the lower itorio 
stage in the Indian Triassic province. It agret's in its soulpture with the European 
group of tTumvites intemipti, but is distinguished by the opening out of its 
umbilicus beginning from tlie last whorl lieforo the aperture. Thirteen specios have 
been described by E. v. Mojsisovios from the llaloritos and Hauorites beds of the 
Bambanag range of lower noric (lacio) age. 

One of those species, Varajuvavites Jacquini, is represented among the fauna 
of the Tropitos-linoestonc of Tera Gddh (coll. Smith) by three specimens, which 
agree in every respect with the Ilim&layan form from the llaloritos limestone. 
Having a large number of specimens from the Bambanag range at hand for 
comparison, I have been able to astjertain their perfect identity. 

The figured example agrees mo.st closely with the types illustrated in figs. 4 
and 6 by B. v. Mojsisovios, combining some of their individual characters. As in 
specimen fig. 6, the lumen of the tube shows a considerable inflation near the 
beginning of tho last volution, whereas the /.one of (wmprossion connected with a 
slight increase of height, ooincides with a cross-section of tlic last whorl exactly 
opposite tlie aperture. With the example illustrated in fig. 4 (PI. VI) hy 
E. V. Mojsisovics, my type-specimen agrees in its sculpture, which consists of olosio-set 
ribs. Tho ribs are acute and, as a rule, forked, either dichotomous or divided into 
three. Single ribs occur rather rarely. The predominant kind of rib-division is 
the bipartite one 

The area surrounding the opening of the umbilicus forms a narrow, smooth 
band. In the median region of the siphonal part the ribs are often interrupted by a 
narrow, smooth area, cspeoially in tho region opposite the aperture. 

My other sjiecimens possess broader ribs separated by wider intercostal spaces. 


DimeMiom. 

Dwineter of tbe zhell . • . . • ... 80 mm. 

„ „ „ umbilicus 

Height of tho r oboto tho nmbiliool outuro IB ^ . 

iMt volution X „ „ preceding whorl 3*6 » 

Matimuni thioknen of tho loot Tolntion 22 „ 

Tkioknoss of the loot volution Bow the sportnre . . • • * 20 „ 


Sutures, —Not known. 
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SubgenuB : AirAToMirsa MojsiflOTics. 

The Bubgeniis Anatomitet is rather riohlj represented aifiong my Himdlayan 
materials from the Tropites'limestone of Byans. But the determinati<m of the 
species belonging to this subgenus proved to be a very diffloult task, on account 
of the very narrow oiroumscription of species introduced by E. v. Mojsisovios 
and Goramellaro. Even with the best illustrations of species at hand it is almost 
impossible to arrive at a satisfactory determination of specimens of Anatomitea 
without the type-specimens themselves available for eomparison. The task 
becomes the more difficult, if one is obliged to consult illustrations so Toughly 
executed as those in Geinmellaro’s monograph of the cephalopoda of the Triassic 
fauna) of Sicily. 

In the present memoir spceiSc determinations are only given for such 
examples as are fairly woU preserved and have boon compared witli Alpine 
type-spooimons described by E. v. Mojsisovics. In the interpretation of species 
I have followed the views of this learned author, although they may bo open to 
criticism, for which, however, my materials wore too scanty. 

All the species of this subgenus known to me, from the Tropites-limestone of 
Byans, belong to the group of Amtomitea intermittentea. No representative of 
the group of A. aciaai has been met with. There is only one species among thAWfi 
related more nearly to the Himdlayan forms of Anatomitea from the Baonella beds 
of the Shalshal and Bambanag clifFs than to European types. 


1. Anatomites cf. oRASserLiCA'cns Mojsisovics, PI. XVI, fig. 6. 

1893. Jumvitf* (Anaiomilet) erattepfieafut E. t. Mojiltovioi, Dio Copbolopodon der Hallitatter 
Kalko. Abbandl. K. K. Oool. Boiobunot.. Vl>3, p. 180, T«f. XOIV, 6g$. 6-10. 

This species is one of the most characteristic and cosily recognised among the 
congeneric forms. It is distinguished by its globose shape, its deep contractions 
or paulostome-furrows and by coarse rounded ribs. Two specimens from Xalapani 
(coll. Smith' are referred to this Alpine species with such reserve as must be 
made on account of their state of growth. Both specimens consist of air-oliambors 
only, the aperture in the figured .example corresponditig exactly to the last air- 
chamber. 

Two deep paulostome-furrows are exhibited in the eircumferenoo of the last 
whorl. The posterior furrow is the deepest and bordered by very strong paulostome- 
ribs on either side. Along the anterior furrow the ribs preceding it are out off 
obliquely. The ribs in the quadrant between the two furrows are less strongly 
marked than those near the beginning of the last volution. In this respect my 
specimen agrees exactly with the example from the Suhbullatus-bods of Aussee, 
illustrated by E. v. Mojsisovics in fig. 8 (PI. XCIV). 
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In front of eodi lEulMtomo-forrov th« iSim nro 1 «m bxyod on coone, but 
gradually inoroBse in width and itrength towards the loooooding furrow. They 
are always wider than the rounded intercostal valleys. 

No opening'ont of the umbUioal duu|^ has been noticed. 


DmmeUr of tho tbell • . 86 innn 

o »» II umUlioui 8*6 i» 

(A the C ftbota tha uaibHieRl aatuira « 80 ,i 

laattohiUoii t M M pnoading iibotl Hi* 

Tbfaknaaa of tba iMt ?ohition 80 , 


/S'«f|iree.-*>The suturos of the Alpine types were not known to E v. Mojsisovios. 
1 have suooeeded in developing the aatural lino in the figured specimen from Kaln* 
pani. In its arrangement and in the degree of dentioulation it rocalls the suturos 
of AnaiomUei Kminohi Mojsisovics Ci.o.p. 128, Taf. XOI, fig. 11), 

The siphonal lobe is moderately deep, btfld, and divided by a vorjr broad 
median prominonoe. Each of its two wings terminates in a single, sliarp point. 
The principal lateral lobe ends in a single terminal digitation, with corresponding 
lateral ones on either side. The second lateral lobe is dhided at its base by a large 
central point causing it to terminate in two equal-sized digitations. 

The siphonal saddle is the largest. It is high and broad and sur^sted along 
its margins. The two lateral saddles are more slender but also provided with 
braohypbyllio serration. 

One auxiliary saddle is situated outside the umbilical suture. 


2. ANATOltITItS 8PB0I08V8 nov. sp. PI. XVI, fig. 9. 

This is a very characteristic spsoies of the group of Anatomitea intermtttentea, 
distinguished by its very prominent sculpture, broad paulostome-furrows and remark- 
ably catenate ribs. 

The only specimen available for examination from the Tropites-limcstone of 
Nihal (coll. Kraft) is a high-mouthod shell, with a strongly compressed and nearly 
trapezoidal oross-seotion. The lateral parts are almost Hat and converge towards 
the flattened siphonal area, from which they ate marked off by bluntly rounded 
external margins 

The \ VI 0 halves of the shell arc symmetrical and the lateral ribs correspond 
regularly on either side of the median line of the external area In the anterior 
portion of the body-chamber volution the ribs unite along the external part without 
any interruption in the shape of forward-turned lappets. In the posterior part of 
the last whorl, however, a slight interruption runs like a smooth band throiigh tho * 
transverse ribs along the median line of the siphonal area. 

The lateral ribs are sharp and narrow and separated by wide intercostal spaces. 
There are four broad and deep paulostome-furrows in the oircumferenoe of the last 
volution, fhe ribs preceding each paulostome, surpass in strength all other ribs and 
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haTe tho typical oharaotor of chain (catenate) ribs cutting off obliquely numerous 
bundles of single, dioholomoos and even tripartite ribs. The division of the bundles 
of ribs between two paulostomes is nine to tenfold. 

Dimentiom. 

DiArnotrr of tho gbell 
„ n „ umbilioas 

Hoigltt of tlie f Above the umbilical suture * 

]ai*t Volution (. „ !• preceding wborl 

Thioknt 88 of the last volution 

Su/urea . — Not known. 

Jlemnrka. Jnatmnitea CaroU v, Alojsisovios (Upper Ti*ias‘'ie Cephalopoda* 
fftinH* <»r the irinialayas Palieontologia Jiidicn, ser. XV, Ilimril. Po’i**., Vol. IIT, 
Pi. 1, p. 37, PI. Xi, hg. 2) from tho camic D.aouolla beds of the Shalshal olill is 
very nearly allied to tho present species, agreeing with it in the number of 
paulostoine-fuiToWH and in the character of th<) ribs oceurring in the areas between 
the [taulostoiiK R 'i'ho division of the bundles of ribs cut off by a i>au1ostomo-rib, is 
clov<*n to tweh'o-fold in A. Caroli, but this difference is mtlier insignificant in 
ct»myiari.son with the remarkable agreement in the general arrangement of tho 
8oulptuv(*. In the outlines, however, tho present form differs so cousidernbly from 
Anatomllea Laroit, that its separation as an indopendejit spooies is required. 

Among Alpine species Analomltes awhrotnudus v. Moisisovios (Dio Cophalopo- 
do7i dor llallstiilter Kalko, Abhnndl. K. K. Geol. lleichsanst., VI-2, p. 103, Taf. XO, 
fig. r>) may b<i onnpjired with tlie present form. But the features of distinction 
between them — globose slmpe, larger number of paulostomes, broader ribs and 
norrower intercostal valleys in tlie European form— are obvious at a glance from tbe 
resju'ctivi' illustrations. ./. JiroorliH Mojsisovics (1. c. p. 104, Taf. XC, fig. 10) 
also shows a distant re^emldauce to A. speciosus. 

Among the species of uimtomitfa fi'oin the Tiiasbie rocks of Sicily A. quiaquin- 
aenaia Gemmellaro (1 cefalopocU dc*l Trias superioro della regione oeeidentale della 
Sicilia, ]). 214) is i)orliaps nearly allied to the. pro8<‘ut one. Gemmellaro describes it 
as resemhling A. lirocchii and A. (Jelonia in its sculptun*, hut differing from 
those tuo species by its less globose outlines and llattened lateral parts. Jn both 
of these clinractors it might therefore agree with A. apecioava. But any closer 
comparison is imposbiblo, beoausu no illustration of tbc Sicilian species is given in 
Professor Gemmellaro’s memoir. 


. Stf nun, 
. 8 „ 

. If » 

. 12 .. 

. 13 


3. ANAi'oMriJSK of. 'i'UEui>.>ui Mojhisovics. PI. XVI, fig. 4. 

* liTsii Juravlifs (Anahmite*) Tlitoiloli \ .MojiiiovicK, l>ip C(pkalu|ioden dci HalbtuKcr Knlka, Abhandl. 

• K K. Geol. l!picLKWi(.l, V|.a, p. 137. Tnf. XOII. »«. 16. 

A single ^jiecitnon from tbe Tropitos-limestone of Kalapaui (coll. Smitlt) 
agrees in its outlines, dimensions, number of paulostomes and arrangement of ribs 
w'ith Anatomitea Theodori Mois. from the carnic Subbullatus-bods of Ausseo. 
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Thero are only two paulot>tome*furrow8 in tlfe oiroumferenoe of the last volution. 
The ribs between them are of nearly equal strength. The insignificant deyelop' 
ment of the difference in the strength of ribs in the anterior and posterior portions 
of a quadrant between two paulostomes is the most imjmrlant character in A, 
Theodori. It is also clearly marked in my Himdlayan specimen. Only the two 
ribs bordering the paulostome-furrows on cither side, are more prominent than the 
rest. Most of the ribs are dichotomous. The division of the catenate bundle, 
whioh is out off by the foremost paulostome-rib, is six-fold. 

The Hiphonal part is crossed by the ribs in uninterrupted curves 


Dimennons. 


Diameter of ilio ihell • • . 124 

ambilicud 1*5 

lioight of the ( above the umbilioHl nature • . • • 13 5 

last solution t „ ,, praoeding wborl 8 

Tliioknefis of the hut volution • 13 


mm., 

If 


>• 


Sutares . — Not kuowu. 

lietnnrka. — Anatomitea conaangnineua Gemmollaro (I eefulopodi del Ti’ias 
superiore della regione oocideutale della Sicilia, p. Ull), PI. XX, lig-. 9-11), from 
the Triassio rooks of Foudo Modanesi near Castroiiovo in Sicily, is also closely allied 
to the present Hj)ecies. It differs by its more coutjtrossod whorls, by tho nearly 
smooth surface of tho lower portion of its body-ohambor and by a comparatively 
broad interruption of the ribs along tho median line of the external part. 


4i. Anaxomites JBhRESEojiui nov. sp. PI. XVJ, tig. 8. 

This species is comparable to Auatomitea intermittem v. Mojsisovics (Oepha- 
lopoden der llallstatter Knlke, Abhandl. K. K. Qeo). lleiolisanst., VI-2, p. 112, 
Taf. XOIII, figs. 6-10) and A. JIaurilii v. Mojsisovics {iOid., p. 113, Taf. XCI, 
fig, 10) from tho oarnio llallstatt-limostonc of the SalKkammcrgnt. 

Anatoniitea intemiiffena shows s])eoial ri'semhlancc to the species hero dosoril)ed, 
of which two examples from the Tropites-liracstom* of Kalapani (coll. Smith) arc 
available for examination. Both of thorn agree in the outlines of the shell, in tin* 
presence of broad and strong ribs preceding the paulostome-furrows, and in the 
partial obliteration of sculpture in the lower i)ortion of the quadrant between two 
paulostome-ribs. They differ, bowev<*r, in some minor details of ornamentation, 
whioh necessitate the Indian form being made an independent species. 

In tho oirenraforonoo of the last volution, AU)ieh forms part of t!|;o body- 
chamber, four paulostomes are counted. They arc small and low and chiefly 
marked by the presence of strong and broad, forked ribs bordering them along 
their posterior margin. Tho foremost paulustome is almo‘<t completely obliterated. 

The most conspicuous element in tho sculpture of this species is tho character 
of the paulostome-ribs. They are broad and ooarsu, contrasting remarkably with 

s 2 
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tho rmti of the libt in strength nnd consisting of two rlhs, whioh unito to tthe 
ombilioal mafgin. In this character the present speoies agrees entirely with 
A , ivUermittetu. Bnt the number of ribs originating itom a division of those pautkl' 
stone'ribs differs considerably. In A. wtern^ttm9 eaoh of the two stem-ribs Is 
only dioboiomou*, whereas in the present speates the anterior rib is tripartite and 
the posterior one a true catenate rib, cutting off a bundle of ribs, the division of 
which is five to six-fold. 

All tho ribs between the panlostome*rib8 are very delioate and restricted to the 
central and marginal regions of the shell. They attain their greateat development 
where they cross the siphonal part. All the ribs unite regniarlp from both sides 
along tho median lino of tho external part. There is no smooth band interrupting 
tlve external soulpture, as in A. i»termHen». The ribs are curved over the 
oxterna) part with their convexity turned anteriorly. 

Dimenaiotu, 

Dlaineter of tho ihfll • , . , < .... 88 mia« 

,1 nmbiliotii . . .... . • 8*5 i» 

Height of the ( above the iimbilioal sutuie • 81 „ 

laHt yolntion I „ „ preceding whorl 18 ^ 

Thiekneu of tho leit volution , « . , » * • 16*6 .. 

Sutures . — Not known. 

Jfgmariks . — This speoies is also allied to A. HauritH Mojs., from whioh it 
differs by tho more prominent sculpture of its body*ohaa)ber, by its rounded siphonal 
part, by a larger number of paulostumes and by the presence of fasciculate ribs. 

Among the speoies of Amtomitea from the Triassic rooks of Sicily, there la 
only a single one, A. Ouriomi Oemmellaro (1 cefalopodi del Trias snperiore della 
regione oocidentale della Sicilia, p. 219, PI. VI, figs. 4, 6 ; XX, figs. 12, 18) cotnpar* 
able to our Indian form. But its sculpture is more irregular and the difference in 
the strength of paulostorae-ribs and ordinary ribs is less clearly marked. 


6. Anai'Omites cf. Fisohebt Mojsisovics. PI. XYl, fig. 10. 

]S(t8 (AiuUoiktte$) Fitchert E. t. Mojiifoviot, Cephalopoden d.>r naDitotler Kalks, Abbandl. 

K, K. Oral. Beichwnil., VI-2, p. 121, Tof. XCII, !> 6. Taf. CXXIX, fig. 21. 

The specimen figared from tho Tropiics-limestone of Ealapani (ooll. Smith) 
seems to ho most closely related to Anatomitea Fiaeheri Mojs. from the £lliptions< 
beds of the Balzkammergut and is probably only a variety of that species. In its 
shape it differs slightly from the Alpine type-specimen by its more strongly 
compressed volutions, hut this character oan scarcely be oonsidored as a feature 
of specific iiuportanoo, as in the European A. Fiaeheri itself it is subject to 
considerable variability. It only needs a glance at the oross-sectionB of the three 
examples illustmtod by £. v. MojsiBOvics, to see the wide range of variation exipting 
in the proportions of height and width of the tube. 
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Apairt f«m iti Im globose aluipe taj spbclineii agreoa Itairiy well with the 
Alpine types in its onisinentBti<»i« espeoiiUj so with the variety iilnstrated in 
8g. 81 (PI. OXXIX). 

!RiKee pauloatome-fnrrows are oounted in the oiroumferenoe of the last volutioii. 
In fipont of each farrow the soolpture almost disappears. The farrows are very 
4eep and wide and bordered posteriorly by broad folds. All the ribs are olose^set, 
broad and comparatively low. In the panlostome-ribs the catenate character is 
very distinctly devrioped. It out off obliquely a bnndlo of ribs, whose division is 
siz'fold. 

The soulpture Of the quadrant between the middle and hindmost pauhwtome- 
furrows agrees remarkably well with the ornamentation in the corresponding region 
of the above*quoted Alpine ozample. « 

In the vicinity of the aperture all the ribs diminish in strength. Even the 
foremost paulostome*rib is comparatively low. 

The ribs either cross the external part in an uninterrupted, promiuont lappet, 
with its convexity turned forward, or alternate on either side of the median lino. 

Dimentiont. 


Diameter of tbe shell « 

„ ^ umbilioas • . • . 

Height of the r above the umbilical aiiture . 

lait Tolution C „ M preeedinglwhorl . 
ThiokncH of the last volntfon 

Sutures , — Not known. 


41 min 
4 .. 
25 
14 

18 „ 


6. Akatouitbs sp. ind. ail'. Eischbbi Mojs. PI. XVI, ilg. 0. 

A single incomplete specimen from Kalapani belongs piobal 1y to a now spooios, 
which seems to he more nearly allied to Anatomites I'ischeri than to any other 
Alpine type described by E. v. Mojsisovios. In the Triassic fauna of Sicily 
Antomitee Beneckei Qemmellaro (I cefalopodi del Trias superiore della parto 
oooidentale della Sicilia, p. 210, PI. XVII, figs. 6, 6) seems at first glance to 
possess a great similarity to the present species, especially so in the development 
of paulostomo-ribs and furrows, but a more minute examination shows that the 
affinity of the two forms is only a rather distant one. 

My specimen is of globose shape, with a regularly rounded siphonal part and 
with volutions of equal height and thickness. It shows only two {laulostomps but in 
the complete shell there were probably three paulostomes in the circumference of 
the last volution. * 

The panlo8tome*furrowB are deep and wide and bordered on either side by sharp 
ribs, which, however, do not surpass the other ribs in strength. The ribs preceding 
the aiiterior paulustome are considerably stronger than those in the quadrant between 
the two paulostomes. All the ribs are undivided. The bundle, whioh is cut off 
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obliquely by the ])aulostome rib •bordering the posterior margin of the furrour, 
consists of five single ribs. The ribs are arranged symmetrically on both sides of tlio 
shell and oioss the si phonal part in an uninterrupted forward>turned curve. 

JHmeMwtis. 

Diametei of tha shell .88 moAf 

II II || iim^iliciifi • • • • • f # • t88|| 

IMftM 7 of Uie iMt Tolution Jf* *' 

ThiekneiM i IS » 

Sutures. — Not known. 


7. Akatomitus of. Edoari MojsisovioH. PI. XYI, fig. 7. 

Jvvavite^ (JnatomtUt) £Vjiari v. 1/lojuMiyici, Die Cephklopoclpu dvr Halltiutter Kalke, Abhandl. 

K. K. 0vol. Reiuhmiiet., VI-3. p. 126. Taf. XCll. fig*. 18, 14. 

Two specimens from ihe Troj)it(J.s-limc8ton(5 of Kalapani are eomparabio to 
Auatowifes Jidfffiri v. ]\lojsisovi(!.s, or probably ov(‘n identical wil h that species. 

In si^ii and outlinoH they agree with the smaller variety illustrated by E. v. 
Mojsisovics in llg. 13, distinguished by the insignificant curvature of its paulostomes 
and by the iiidimentary dovelopmoui of catenate ribs. 

The paulosbnnO'fnrrows are ueitlnT very broad nor deep. There are three 
paulostomes in tho circumference of the last volution. In the figured specimen the 
first paulostome is situated eiactly at tho beginning of the last volution and is 
bidden in the lateral view by the adherent matrix. 'Jho ribs are very numenms, 
close-set and narrow. 'Ihe majority of them aie dichotomous but frequently 
two dichotomous ribs arc unit<‘d into a short stem-rib before renehing tho umbilical 
margin, 

'I'ho division of the oatenat(? ribs u’hich are cut off by the paulostomo, is four to 
five-fold, exactly as inthe above-quoted specimen of A. Mdgari. 

The ribs are ai ranged symmetrically on both sides of tho shell, but the ornn- 
mentation grows very faint along a narrowband on the external part, which 
does not oorrcsjiond exactly with tho median axis of tho shell. 


IHniensions. 


OittiTitiifir of till! hKcII . m 'm • • • • • 2*^ luiii. 

,1 „ .1 Quibilioiis 2 ,1 

oi tlui 4 above tbe umbilical Iti n 

laat Volution (. ,| picoeding whoil •••••» „ 

ThicknoHH of tbo liini vttintion . • 20 

» 

Sutures. — Agreeing with Ihosf* of Anntomites crassepUcutvs and of Juvauites 
Koninehi in g^eneral arrangomeut and dogn'o of denlioiilatiou. '1 ho siphonal and 
pnncipal lateral lobes are equally deep. Saddles slender, hraohyphyllio and serrated 
ixp to their tops. The siphonal saddle is the largt st. 
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Family: SIBIRITIDJS Mojb. 


Gi'mis: SiBiRixBS V. MojsiBovios. 


SiBIAITBS (M1STA.SIBIKITBH) FlflUPPIi uov. sp. FI. XVI, fig. 11. 

A specimen from the Tro])itcs-Jimcstonc of Kalnpaui (coll. KrafTt) appears to 
be closely alli<Ml to the Hallstatt types of Mfitasibinfei, especially to 3! el asi birites 
emnulosm E. v. Mojsisovics (OophalopoAen dcr Qallslucttoi' Kalku, Abhandl. K. K. 
Geol. Reiohsanst., VI- 2, p. 830, Taf. CXXIV, figs. 8-10) and if. U/iU(/i v. M ojsihovics, 
{ibidem, p. 831, Taf. OXXiV, figs. 6). As in tlu' true 3U>tasibintcs the 
bifurcation of tite ril)8 occurs in the lower portion of the lateral parts, orten (|nitc 
near the umbilical margin, not in marginal spiiu's, as in the subgenus Tbetidifea. 

The only specimen availaldo for examination is widely umbi Heated, with 
slowdy increasing whorls and with a low aperture. The umbilical and siphonal 
margins are distinctly separated from the lateral parts. 'Ihe sides are fiat but the 
siphonal area is regularly rounded. 

The inner volutions have been partly injured by woath(‘ring. I'heir seulj)ture 
is not accessible to observation. lu the ])<‘nultimutc and last volutioas the lateral 
ornamentation consists of straight radial ribs, wliich are either single or dicho- 
tomous. The bifurcation of diohotomous ribs occurs in the umbilical margin, 
exactly as in the type-spooimen of Jlelaaibiriies anmdoHua Moj'^. (1. 0 ., fig. 0). 
The ])oint of bifurcation is not marked by any tuborcle or pn)minence. 

In the penultimate whorl most of the* ribs are dichotomous, but in tbo 
last volutions undivided ribs ])redoiniu!ite. both the single and diohotomous ribs 
cross the siphonal area with a curvo strongly bout forwiird. Near the siphonal 
margin they become more proniinoiit, but do not form distinct tul)erele8 In the 
middle of the siphonal area the ornamentation glows fainter. A few of the ribs 
are doubled while p.assing over the external area. 


IHmensions. 


UiaiuFter (»t the h 1 ell 

„ „ „ umbiliMi* 

Height 
ThicknesK 


]-< 


the la it volution 


17 mm. 



Sutures . — Not known. 

Memarks.—'Uho rolatim of the present 8i)eoies to the genus 'cannot * 

be ascertained positively, as the length of its body-chnmher iu not known. The 
identification with Sietasibirites is, it is true, most probably corroyt on account 
of its very close agreement with Melasib'rites annulosus Alojs. in shape and 
sculpture. Nevertheless its possible relationship with Buohites Mojs. must also 
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be iaken into oonaideratkni. The ^engUi of the body-ohainbw being onknon^o, n 
deoleion must be deferred until better materials have been obtained. 

If the reference to MsteuiUfitst should be proved to be eorreot, the present 
speoies Trould take a rather isolated position in the Indian upper TriaSi 'Where tlie 
genus SibiritM hae hitherto been known to bo represented only by *«eb types as 
liave been united in the subgenua ThetidUen by B, v. Mojsisorios. 


Family ; TROPITIDAB Mojs. 

Genus: Butomoobrajs Hyatt. 

A. Group of JEuiomooerata punoiata, 

1. EiTToifOCBBAS Kbaffti nov. sp. PI. V, fig. 1. 

'Wk* speoimen figured from the Tropites-limestone of Kalapani (coll. Eralft), 
broken as it is at the beginning of the body-ehamber, is closely related to 
Eutomoeeras Laurce v. Mojosisvios (Oophalopoden der Hallstaetter Kalke, Abhandl. 
K. K. Oool. Reichsanst., Vl-2, p. 294, Taf. CXXXI, figs. 18, 16-18, Taf. OXOIII, 
fig, 3), from which it differs by its largo size, by the smaller number of spiral rows 
of spines, and by the arrangement of its sutural line. 

Tlio strongly compressed and high-mouthed volutions are provided with flatly- 
arched lateral parts, which converge gradually towards the siphonal area. The 
exturnal area is broader than in Eutomocerm Laura or in E. tandlingetue v. Hauer 
and is flat, not highly rounded as in the majority of congeneric species. The median 
kisel is low and narrow. The deep umbilicus is surrounded by a perpendicular 
wall and separated from the lateral parts by a bluntly-rounded marginal edge. 

The ribbing agrees with that of Eutomooerat Laura. From the umbilical to 
the siphonal margin the number of ribs increases either by bifurcation or by 
intercalation. Near the begiuniug of the last volution five spiral rows of spinos 
are distinctly marked. The spines of the marginal and central lateral rows arc 
spir.iUy elongated The umbilical tubercles are coarse and more strongly de- 
veloped than the rest. In the anterior portion of the last whorl all the marginal 
and lat<'ral spiral rows of spinos are gradually replaced by spiral bands or lines, 
wliich dilfev from the numerous and delicate spiral strico crossing the surface of 
the shell by their greater stroagtii. Only the umbilical and the lowest lateral 
iws of spines peroist throughout the entire length of the volution. 

Th6 gradual obliteration of spiral tubercles is a character which has also been 
noticed in E. Laura by E. v, Mojsisovics. E. quinquepunctatum v. Mojsisovios 
(I. c., p. 298, Taf. CXXXI, figs. 12, 16), which agrees with my Hinodlayan specimen 
in the number of spiral rows of spines, differs from it in the shape of its ribs, which 
arc straight, not sigmoidal. 
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Dimentiont * — The meaBurements of thiB*Bpeoimen, taken along the broken 
inner margin are as follows : — 

DiAinattr of tho sKell • 104 nin. 

,, ,, „ ombilloQfl 12 IB 

ThilkBM } 0fth.lMtT0luti0«l { JJ ;; 

S'tt/ai'eB.— The sutural line difFers considerably from that of K ZaureB, especi- 
ally in the stronger individualisation of the second lateral saddle. 

Siphonal lobe deep and divided by a very broad naedian prominence. Principal 
lateral lobe a little deeper than the siphonal lobe, and terminating in elongated 
digitations, the central one being the deepest. 

Second lateral lobe terminating in two points of unequal length, which are 
separated by a large indentation. Saddles doliohophyllio, pyramidal and slender. 
Their base is considerably less broad than in JS. eandlingeme or in K Laura:. 
Principal lateral saddle surpassing the siphonal in height. The second lateral 
saddle is well individualised and higher than tho followinsr elements of the auxiliary 
series. 

The species which seems to be most nearly allied to tho present 
one, w JSutomoceras’ Catherina} Gemmellaro (I cefalopodi del Trias superiore della 
parte oocidentale della Sicilia, p. 92, FI. XXIX. figs. 25-27) from the Triassic 
limestone of San Stefano Quisquina in Sicily. It agrees with J3. Kraff'H in the 
strong development of the umbilical and lateral rows of spines and in the arrange- 
ment of the sutural line. It is only in some subordinate details that the sutures . 
of the two species differ. 

As a feature of distinction the different character of the siphonal area must 
he considered, which is narrower and provided with a high median keel in 
E. Oatherinee. 


JB. Group of Eutouiocerafa «lnaia. 

2. EuTOMocEnas Mojsisoviosi, nov. sp. PI. V, fig. 2. 

1896. JSttiomoeeras no9* f, ind, ef, JC, Pliniir, MojRisovicf, Ueitraogtwm Kenntniss tier obertriadisrlioxi 
Cephalopodeufaunon dea Himalaya, Denksohr. Kais. Akad. d. WisbenHoli. Math, nni Cl. Bd. LXIIi 
p. 617. 

1899. JSiitamocerainov^foind^c/^ia.Pli/Bii, v. MojoalHovica, Palmoiit. Indica, sti. XV, Himal. Fo«b., 
Vol. III. Pt. 1, p. 48. 

In Griesbaoh’s collection from Kalapani this species was represented by a 
weathered oast unlit for illustration, which was referred by K. v. Mojsisovios 
to a new species of Eutomoeerat of the group of E. PHnii. Prom the same 
locality (coll. Smith) a well preserved, entirely chambered specimen lies before mo, 
which apparently belongs to the same species as Griesbach’s cost. 

As bas been remarked by E. v. Mojsisovics, the shape and sculpture agree in 
fi sson t-ial points with E. Plimi Mojsisovios (Die Oephalopoden der Hgllstattcr Kalke, 
Abhandl. K. K. Geol. Reiohsanst., VI-2, p. 289, Taf . OXXX. figs. 4, 6, C). The shell 
is strongly compressed, high-mouthed and provided with a very narrow umbilious. 
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The lateral parte are flat and oottrerge gradnaltf towards the narrow* shajrply- 
rounded siphounl area. The median keel is low and not laoed at its base. 

The ornamentation consists of verjr flat ribs, which broaden ont consider- 
ably towards the siphonal margin, and are interrupted by narrow intercostal Talleys. 
The ribs slope down with perpendicular walls to the intercostal furrows. This is 
exactly the pattern of ornamentation which has been described by £. v. Mojsisorios 
in Eiitootocera$ Theron and JE. jPlinii from the oarnio stage of the HoUstatMime- 
stone. From E. Theron our species differs by the absence of umbilical tubejroles, 
corresponding with the origin of the ^isoiouli of ribs, from B, JPHaii by the snyaller 
number of ribs, w'hich are less disdnctly faloiform, being nearly straight, and slightly 
sigmoidal only in the marginal region of tho shell. 

• Spiral strife arc distinctly developed and tome of them even as strongly marked 
as in B. sandtinffeiite4S[B,iier. 

Dimenetont. 


Diaiiii'tti ot the nhell ••••61 miQi 

.t y iiitiliiHeiiB • • • • • • • ■ 


Tlu.kne«i J of ““iMf volution 

Sutvres, — The chief difference between the present species and Butomocerae 
Plinii roitsists in the development of the sutural linos. B. Plinii is distinguished 
from all other oongenerio forms by its oomplioated sutures, some elements of 
which have readied a leptophyllio stage of dovolopment. This is especially the case 
in the siphonal saddle, of which the external margia is provided with large accessory 
iudontations. 

The sutures of B. Mojaisoviosi aro doliohophyllio. The siphonal lobe is diorter 
tlian tho prinoipal lateral lobe The saddles are slender, recalling in shape those of 
B^ Theion v. Dittm., but the principal lateral saddle surpasses the siphonal saddle 
in height. The second lateral saddle is distinctly individualized, not united with 
tho auxiliary scries into a susponsi^o lobe qb in B, denudatum Mojs. The 
auxiliary scries is not entirely known to me. An auxiliary lobe and saddle 
stand outside the umbilical margin. The auxiliary lobes following along the 
steep umbilical wall have been too much injured by weathering to permit an 
examination of their details. 

3. Eutomooekas sp. md. of. sandlimoemse Hauer. 

1819. Ammonitu ^mdltngemu F. v. llaucr« Uber nrue Cepba^opoden aiis den Marmoriohiehten ton 
llalUtatt und Aumo, Haidingeri NatnrwiM. Abhandl. Ill, p. 10, Taf. Ill, figs. 1042. 

18('6. Am^nonitu tandlin^ensU A. T. Diitmar, Zur Fauna der Uallstatter Kalke, Geognost. Pal»ont, 
Deitmego von fianeoke, Schloanbaoh und Waagan 1, p. 370. 

• 1898 JSnfomoeeras iandUnff€n$e E. v. Mojtitovlcs, Dio Cephalopodeu dor llallstatter Katke^ Abhandl, K. 

. K Giol. Reiohsanat., Yl-2, p. 285, TaC. CXXX, figs. 1148, OXXXI, figs. 141. 

1898. JE ind. cj. saudlingmn E. ?. Ifoisiflovios, Dankachr. Kuia. Akad. d. Wiaaanaeh. LZllI, p. 614. 

1899. ip> ind. cf. i^andling^mf K. ▼. HojaiaoTios, Palro3atol(»gia Indict, aer. XV, Himdl. Foss. Vol. Ill, 
rt l?p. 49. 

1901* E. tt^ndlingense Oeminellitro, 1 oaphidopodi del Trial auperioro dalla parte ceoidentale d^a Bioiiia, 
IN 77. Taf. VIII, figa. 800. 


/ 86*6 „ 
•IM „ 
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fioodie tingiBenttt not aijditable for Bhulm^on from the Tropites^limestone of 
Kelapiml (ooll. Grienbedil ^ze provirionalty referred to tlds species Iqr E. ▼. 
HojsisoTics. In Smith’s ooUeotions from the same locality K wndHpgentg is most 
probably also represented, but, xmfortQnately, imperfect fragments only have been 
obtained, not snffleient to enable one to come to an absolutely certain decision 
as to their perfect identity urith that rnde<epread European species. 

One fragment especially agrees very closely with the broadly ribbed variety of 
E. tmMvgePH both in its ornamentation and sutures. It has not been figured, on 
acoount of its poor state of preservation, * 


Genus: MaaQABiTss Mojsisovics. 


A. Group of Morgariteg biepiposi Mojs. 

1. Maboabitxs cf. AVCTUS, V. Oittmar. PI. tIT, fig. 4>. 

1860. Ammoniief weiv$ A, Bittmir, 2iir Faiinft dfr HallstaHer Kalko» Geog^aost. Palreont. 

Bpitikge Ton Benecke» Wiiagen nnd Schlcsobtoh, Bd. I, p. 867. 

1898. Mar^arri^i abictuM t. Mojti^ovioi, Die CephaUtpoden der IlalUtitter Kalke, Abhandl. K, K. 

Gaol. Beiohanaato YI-8. p. 806, Taf. CXVllf, fig. 18, CXXVIII, fig. 2 

Two specimens from the Tropitee-limestone of Kalapani (coll. Smith) agree very 
closely with the large type*8peoimen of Margaritea aueim from the Subl)ullatus 
beds of Aussee. 

The figured specimen i's distinguished by thicker whorls, which are cousiderably 
broader than high, but in my second example the cross'section of the last volution 
is of equal height and width, exactly as in the European type. 

In the last volution the sculpture consists of three rows of spines of unequal 
strength. The marginal spines are the strongest. The external spines are more 
delicate than the umbilical and marginal ones. 

The umbilical and marginal spines are connected by straight ribs, which do 
not follow an exactly radial direction but are slightly turned backwards. The 
umhilioal and marginal spines occur in equal numbers, but the external spines are 
more numerous, bifurcation of the ribs being noticed ooonsionally in the marginal 
spines. In the fragment of the last volution of the specimen figured seven marginal 
and nine to ten external spines arc counted. In my setjond example ton marginal 
spines correspond to fourteen external ones in the anterior half of the last volution. 
In MargarHet avctva bifurcation of the ribs also occurs ooc-asionally in the 
marginal spines, but a little less frequently. This is the only oharaottw of difference 
between the Himdlayan and European specimens which I have to mention, but I 
do not consider it to he of sufficient importance to preclude their ide^tifloatiou. 

In the external spines bifurcation of the ribs sets in r^Iarly, exactly as in the 
European typos of Jf. auetv$. The external ribs, which are more dolioate than the 

T i 
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lateral onok, reach as far as the narrow median keel, which is not Ixndered by 
external furrows. A delicate longitudinal striation of the siphonal area is distinctly 
deyeloped in both of my examples. 

The point at which the external part becomes highly rounded and oorored 
with accessory spines, can bo fixed with full certainty in the specimen figured. 
At the beginning of the penultimate whorl the siphonal area is flatly curved and 
bordered by sharp margins, coinciding exactly with the position of the coarse spines 
in which the straight lateral ribs terminate. Very delicate external ribs extend from 
this margin to the mcflian keel and faint traces of an accessory row of external 
spines arc noticed in the immediate vleinity of the siphonal margin. It is only in 
tlio penultimate whorl that those accessory prominences arc gradually converted into 
w(‘ll individuuliz(‘d spines, that the marginal spines are shifted from their original 
position towards the middle of the flanks, and that the flat external part becomes 
highly rounded. 

In the inuer volutions of this species the marginal spines are very prominent 
and placed exactly at the umbilical suture of the following whorl. 

Lim^naiom. 

Diauuotor oi the ihell • • • • •••••• oia* 67 mm. 

,, „ t, umbilicuB 80 

Height of ilio < above the umbilical flutuie 21 

labt volution 4 „ »» pietodiug whoil • • • • • • m 18 n 

ThiokneHB of the last volution • • * • * • • • 28 >• 

Sutures. — Not known. 

The present species is certainly very nearly allied to M. ornatieai^ 
mts Qemmellaro (1 ccx)halopodi del Trias sup. della purto ooc. della Sicilia, p. 128, 
n. XXV, ligs. 30, 31). As features of distinotion from Jf. auolua tho following 
have been enumerated by Gcmmellaro ; a wider umbilicus, a rounded base to tho 
marginal spines, and tho p’'e.seiioo of keel-furrows. My specimen has marginal spines 
witli a rounded base, but no keel-furrows. 


2. MaAGABlTBS SuSHBNA UOY. Sp. PI. Ill, fig. 6. 

This species is very nearly allied to JHargarites auetua v. Dittmar. Tho nhie f 
dilTcrenoe consists in the regular bifurcation of ribs in the marginal spines. A 
second bifurcation occurs with equal regularity in the external spines. Thus tho 
number of external ribs touching the median keel is twice tho number of ribs 
between Ithe marginal and external spines and four times tho number of radial 
ribs. 

Of two specimens available for examination the illustrated one is of slightly 
elliptical outlines, whereas the other shows the normal spiral of involution. I 
consider this difference to be purely accidental only. 
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The keel, Mhicb has been perfectly preserved, is faintly orennlated} high and 
narrow. 


Dimenaiotif, 


DumeUr of the Bhell • • 

,, f, „ uiubiliotte • 

Hoight 2 1^^ voitttiott 

ThioknoNS } 


89 mm. 
17 „ 
fli „ 
lU 


Su^ures.-^Not known. 

lAGality, Number qfapecimena examined. — Kalapani 2, coll. Smith. 


8. Margaritbs nov. sp. ex aff. atjoto Dittm. PI. Ill, fig. 6. 

There is a second sjecios of Margaritea nearly jUlied to Jf. auctua v. Dittnmr, 
among my materials from Kalapani (coll. Smith). It is represented unfortimately 
by a single, though fairly well preserved, fragmentary speeimen. I eonsoquontly 
refrain from proposing a new specific denomination. 

My specimen agrees almost exactly with JUargaritea Suahena in its dimensions 
and outlines, but differs from it by its ornamentation. Iho ribs bifuroato in 
the umbilical and marginal, not in the external, spines. Thus the number of mar- 
ginal and external spines is equal and twice as groat as that of the umbilical spines. 
The marginal spines are situated eonsidcrab ly nearer the keel than in the preceding 
species. The external spines are less strongly developed and are absorbed in the last 
volution in two parallel rows of spirally elongated accessory spines. 

The umbilical wall is comparatively high, with a steeply inclined slope, and is 
also covered with sharp and strong ribs, originating at the umbilical suture and 
running backward to the umbilical spines. 

Dimenaiona, 


Diamtiter of iho shell • . • 37 mni. 

„ „ ambiliouf 

Height of the £ above the umbilioal entiiro • . . . , , . 12 „ 

last volution (, » preceding whorl • • • . . . . lOJ „ 

Thtoknees ot the last volution , 17 ,, 

Not known. 

4. Maegaritbs cf. ciBOUaispiNATUs V. Mojsisovios. PI. Ilf, fig. 7 , 

PI. I. fig. 7. 

1893. Mai*gant6H v. Mojeliovloe, Dio Oephalopoden der Uullstattor Kulke, Abbandl. K* K. 

Qeol. UoichiaiiBt., yi«2, p. 299, Taf. CXVIl, figs. 1*6, 9, 10. 

1904. Qemiuollaro, I oefalopodi dol Tria> snpeiioro della parte ogoidentala della 

Sicilia, p. 124. • 

• 

The specimen from Kalapani (oolL Smith) illustrated on PI. Ill, fig. % agrees 
very closely with numerous examples of Margaritea (^evmaymaiu^ from the 
Hallstatt-limestono of the Salzkammeigut. It is somewhat distorted by pressure 
and diawn out obliquely. The only difference between this specimen and the 
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Europt^ian types consists in tbo greeter width of the oross-seodoa. In this 
respect it even surpasses the example from the ElUpUous’beds of the Feuerkogeh 
illustrated in fig. 8 by E. ▼. MojsisoTies. It is on aoooimt of this difforenoe in 
the pro|iortiott8 of height and thickness of the Gross-section, that I hare referred 
niy Hinidlayan specimens to Margaritei ci>'Cum»pitMtu§ as </. only. Othenrise 
their specific identity could not bc questioned. 

The sculpture is exactly the same as in Jf. oircunupimtm. The marginal 
8])incs arc very strongly developed. In the inner volutions they are seen as sharply 
pointed thorns, firmly approssod to tlie umbilical wall of the following whorl. 
Umbilical spines make their first appearance near the beginning of the penultimate 
t'olutiou. A distinct umbilical margin is developed at the same stage of growth. 
Umbilical and marginal spines are connected by broad and straight, fiatty-arohed 
Til)s, which are simple, never dichotomous as in the species illustrated in 
PI. OXVIII, figs. 6. 6, by £. v. Mojsisovics. 

On the siphonal area two external ribs originate from a single marginal spine. 
Accessory ribs arc occasionally intercalated between two spines, but not regularly. 
Tlie keel is smootli and bordered by deep keel-furrows. It is laced at its base and 
therefore broken off estsily. Tliis has boon the ease in the specimen from Tera Q6dh 
(coll. ErafTt) which has been illustrated in FI. I, fig. 7. The example is a 
cast entindy devoid of shell and might from a cursory examination easily be 
mistaken for a species of DUUehitet. The keel is entirely wanting and the deep, 
rounded median furrow in the external area recalls a species of the genus 
DUHehiiety although external keels bordering the median depression are absent. 
It is not only the shape of the cross-section and sculpture, by which the identity of 
his fragment with Margarites oircumapimttu lias been proved, but especially the 
foot, that along the internal side of the fre^mont a median furrow has also been 
noticed. This internal furrow obviously corresponds to a median keel of the preced- 
ing volution. 

DiHineifT of the fihell 

y M umbilicufi 

TToight ^ of fhe last Tolotlon 

Tltioknofia ^ 

Sutures . — The complete sutural line with the antisiphoual lobe has boon studied 
in the fragment illustrated in PI. I, fig. 7. 

The sutures ar<> similar to those pf Margarites Jokelyt Hauer The siphonal 
lobe is the deepest and is divided by a low median prominence into two sharp points 
diverging towaids the siphonal saddles on botli sides. A few accessory indentations 
follow along the basal margin of the siphonal saddle The lateral lobe is very 
btoad and terminates in five digitations, tlio central one being deepest. Each 
of the three larger dentioulations is provided with serrated inaigins. This lobe 
is dividi'd by tliQ siphonal margin, which passes through the central dontionlation. 
The umbilical lobe stands at the same level as the lateral lobe, but is narrow and 
has a trifid termination. The laige extemifi and the smaller lateral saddles are 


Dimensions. 

37 inm. 

■ • • • • • • 13 II 

S 10 „ 

’ ’ * * *1 IT K 
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InMhj^lihjrllio and eanated up to tl^ir tops, dthougli loss SMUrkedly so ttiau ia 
if. /oio^jd. 

'J'he series of internal lobes begins with a bxoadi deeply incised saddle, corre- 
sponding to the umbilical saddle in if. Jbie/yj, and terminates with a high and 
slender antiaiphonal saddle. Between the two antisiphonal saddles a bicuspidate 
lobe is enclosed. 

The antisiphonal lobe and saddles are a diminished copy of tbo siphonal lube 
and saddles and in their dimensions not inferior to the lateral clomonts of the sutural 
lino. 

Zocalitif, — Number qf epedment examined , — Kalapani 1, coll. Smith ; Tera 
Gddh 1, coll Erafft. 


B. Group of Margaritee wmpinoei, 

6. MAROAHrrjss gsohoii v. Mojsisovics. FI. Ill, iig. 8. 

1898« Marganiei G$i>rgli fi. v<i M ojs^iovics, JDie Oephalopodou dor llullitaiter Kalke, AbhandJ* K. K. Qt'oL 
lieiohtanit.i VI*2| p. d09>Tftf. CHX, dg. iK 

The specimen figured from the Tropitesdimcstunc uf Kalaimni (coll. Smith) 
agrees in every respect with the type-specimen of MargaHteB Oeorgii from the 
SubbttUatus-beds of Aussee. Even in the most subordinate details there is a complete 
agreement between the two examples. Such details are : the more cvulute spiral of 
the last whorl, which does not touch the marginal spines, the somewhat concave 
shape of the lateral ribs, their obliteration in the vicinity of the umbilical suture, the 
presence of short external ribs originating in pairs from the marginal sxnnes, and of 
deep furrows bordering the smooth median keel. 

DimenBiom. 

Diameter of tbe ehell • 

„ „ „ umbilicne 

Height *) last volution 

TbiokneBt ^ 

(SMfwfcs.— Not known. 


. SSU wm. 
. 18 „ 

.[ ^ ” 
'106 „ 


0. Margauites sp. ind. ex aff. gbohgu Mojs. FI. Ill, fig. 9. 

This species represented by a single incomplete speoimon from the Tropitos- 
limestone of Kalapani (ooll. Smith), is very nearly allied to Margaritee "Georoti. 
Mojs., from which it differs chiefly by its broad and flattenod external area *and by 
the shape of its cross-section, which is nearly twice as wide as high. 

The lateral sculpture is absolutely identical, but the ornamentation of the 
siphonal area is more strongly marked. It consists of ribs originating from tbe 
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f 

mAnpnal spinos and of intercalated ribB, both of them touching the median keeK 
furrows. 

JHmenaioM . — ^The measurementR have been taken along the transverse section 
caused by the fracture of the specimen. 


Diameter of tlip shell 

ff II II timhilicuB • 

Height I Tolntion . 

Tblekness ^ 


83 min. 


[ 7*6 
1 13-6 I, 


Not known in detail. 


7. Maeoakitus Dbvasbna nov. sp. PI. Ill, fig. 10. 

This is ih(i most remarkable species among the Himdiayan representatiros of 
the genus JUargariiet. 

It is distinguished by its very low and slowly increasing whorls, its broad 
external ar(‘a and its strong, elongated marginal spines. In its general sliape it 
recalls Margariloe Jokfilyi Hauer, although Indian si^ocimons of equal size are 
still lower and wider, but no trace of umbilical spines has been noticed in any of 
my Himdlayan examples, which must consequently be grouped in the soction of 
M. mispwosi. 

The lateral parts slope from the external edge towards the funnel-shaped 
umbilicus. An umbilical margin is not distinctly marked even in the body- 
chamber volution. The flanks are covered with very low, broad and flat ribs, which 
are well individualized in the vicinity of the marginal spines only, but gradually 
disappear in the umbilical region. The marginal spines arc very strong. If 
perfectly preserved, they are elongated and sharply pointed, rising vertically 
above tlicir rounded base. The external area is perfectly flat and almost smooth in 
the inner volutions. In the last wborl external ribs are developed, their number 
being twice tlwt of the marginal spinos. 

Sixteen to eighteen marginal spines aro counted in the circumference of the 
last volution. Th« keel is low, narrow and smooth, not crenulatt^, but bordered by 
broad siphonal furrows. 

• Dmensiona. 

Hsamotor of tho ghel! 30 mii), 

„ „ I, uinbilicuft 17 „ 

. HeJgU lof )i)*l»»trolotioii [ ” 

Th*--knM» ^ 20 „ 

&*»f«m.-vNot known. 

Locality. Number of »pecimem carawined.— Kalapani 3, coll. Smith; Tera 
G&dh 1, coll. Kraift. 
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Oentts: Teopitbs Mojsisovios. 

1. Tbopubb auBBVLLjkTUs V. Hattor. Pi IV. figs. 6. 7* 

1849. AmmoniiM ttAMUtu* F. y. Hkiur. TTber neve Oephelopoden eui dea MvnnflMeliiehUa von HiUiteU 
vad AuMce* Haidinger’i Nvtvnrtiiciueh. AbhudL, Bd. Ill, p. 19, T4f. IV, figs. 1-4 (non. 5-7). 

1898. tuiBi$Uatut B. r. Mojeieoeiei, Die Oephniopodon der HnUeiitter Eidke, Abheadl. K. X. 

CM. BelohMaet., VI-8, p. 187, Tnf. OVI, Age. 1-8. 5. 7, TWf. OVII, Hgi. 1-8, Tef. OVIII. 
8ge. 1-8, Tal. CX. fig. 6. 

The speoimen illustrated in fig. 7. irooi the Tropitos-limestono of Tera Gddh 
(ooU. Erafft) is an adult individual, with a lai^e part of its body-ohamber preserved. 
It agrees oompletely with F. v. Hauer’s type>speoimen of Tropifes FuhbullaUa from 
the Basohberg near Aussee, illustrated by E. v. Mojsisovios on FI. CVI, fig. 7 of his 
Hallstatt monograph. 

The last volution is distinguished by a considerable oomprossion. which coin* 
oides with the oommenoement of the widening of the umbilicus. The steeply inclined 
umbilical wall is exposed up to the beginning of the penultimate whorl only. 
Umbilical tubercles are but indistinctly developed. The coarse, forward turned 
ribs are of unequal length and strength, exactly as in F. v. Hauer’s typo-specimen. 
They are considerably less broad than in the variety eraesepUcatm. On the external 
part they terminate along the low and narrow furrows which accompany the 
rounded median keel on either side. 

The speoimen illustrated in fig. 6 is a young individual, agreeing in its specific 
characters with the examples illustrated by E. v. Mojsisovios on FI. CVI I, figs. 6 
and 6. It exhibits the deep funnel-shaped umbilicus, with its steeply but evenly 
inclined plane, encircled by the spiral of closely-set, small tubercles from which 
the transverse ribs originate. The external area is partly covered with its shelly 
substance, but the umbilical region of the oast is entirely devoid of it. It is 
consequently smooth and does not show the ribbing within the umbilical plane as 
distinctly as the perfectly preserved types illustrated by £. v. Mojsisovios. 



JDimensions. 

Adult Bpeoimen, 

Inner nnoteiu, 


Pig. 7. 

Fig. 0. 

Diameter of the ahell . 

, • . eoa. 70 mm. 

S6 u>m. 

,, „ „ ttmbilicuB . 

m • • S 21 „ 

17 „ 

Height ■> 

f31 .. 

18 ,. 

ThiokVH. i • 

•Isi „ 

24 

Tbicknesfl of tho peonltimate whorl 

s • • • 36 gf 

17 ., 


Not known. 

2. Teopitbs cf. PVsoDUiiLATTJS Mojsisovios. FI. V, fig. 3. 

m 

1893. Ttopitssfkaobullatui'E, v. Mojsiiovioig Die Oephalopodea der HalUtatter Kallce, AbhaadL E. K. * 
OeoL Reichmstvi VI*2* p« 194 Taf, ClXg Bgi. 1-8* 

1896. Tropit 0 i ind* qf, jftiiobMtUm v. HojsiaovioBi Denkfichr. Kail. Akad. d. WiBiesiebt math. &at. Cl., 
Bd. LXIII, p. 613, Taf. XT* fig. 6. * 

1899, qf. fiuobullatm v. Mojalsovici, Pal»ontologta Indioa, ser. XVg Himfifs Foflfei Vol. III. 

pt» 1, p. 47. Pi. XI| fig. 6s 


W 
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8omc more or less damaged and deformed fragments in Griesbach’s eollootions 
from Kalapani were provisionally referred to this species as cf. by E. r. Mojsisovics. 
Among the materials collected at the same locality by Smith, there io. one single 
oast, which J refer aith some hesitation and reserve to Tropite$ fmobuUatm. It 
does not agree with the typical form illustrated by E. v. Mojsisovics in figs. 1 and 
2 of the Uallstatt monograph (FI. CIX), and I should not have ventured on a direct 
identification with T. fimbutlatus without having the specimen from the Hasch- 
berg, illustrated in fig. 3, at hand for oomparison. But with this example there is 
indeed, a very close agreement in sliape, dimensions and sculpture. 

The whorls are very thick, nearly three times as wide as high, and are piovided 
with distinct umbilical tubercles. Of suob tubercles very few only are seen in the 
last volution, siiieo the umbilical edge has been much injured, but those are 
roundcsl and coarse tubereles of considerably larger size than in the preceding 
species 

The coniaci of the volutions takes place outside the umbilical tubercles. 
Witliin the funnel-shaped umbilicus the tubercles are exposed along a spiral, which 
can bo followed dow n to the innermost volutions, but in consequence of the smaller 
size of my spooimen, the distance between the B]>irals of involution and of the 
umbilical tubercles is oonsidorably smaller thou m the two full-grown tyiH'-spcciniens 
of T. fitsohidlatua from the Faschberg. 

As my specimen is a east devoid of its shell, the pri^soncc of longitudinal 
strite cannot be ascertained, although there are some indistiiu^t traces of a 
longitudinal ornamentation on the umbilical wall. Bifurcating ribs are seen 
originating from the umbilical tubei'clcs, alternating occasionally with single, 
undivided ribs. The steeply inclined umbilical wall is also covered with )iuiuerous 
strong, undivided ribs. 

The keel on the external part is acoon^ijaniod by deep, ronnded keel-furrows. 

My specimen is an inner nucleus, like the examples collected by Oriesbach and 
examined by E. v. Mojsisovics, and not an adult individual. This is proved by the 
tliiokness of its last volution, which is still very oonsiderablc, whereas in the body- 
chamber of full-grown specimens the w idth of the cross-section gradually diminislus 
towards the aperture. 


Dimenaiona. 


of tilo b1)p11 . . ' 44 ram. 

.1 If nmliili<*uii 20 „ 

volution J »» 

TlittiknoBi ' 1 Hf5 

SAiurea.— V,. v. Mojsisovics describes the sutural line of the llimAlajan speci- 
mens collected by Gru«baoh as “agreeing witli the typical sutures ot the bullate 
TrojAtea ” apart from their being .somewhat deformed through the distoi-fiou of 
the specimens. ] liave not succeeded in developing tbo sutural lino of my specimen. 
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8. TRoriTKS cf. DI8COBVLLATUS Mojsiaovios. Pi. IV, fig. 1. 

1898. TrapUft dinoohuflal** E. t. lIojHiinviet, Cttphtlopodea der HallttiitUr Kklk«, Abhandl. K. K. Gool. 
Rfiobwtitt., VI4, p. 819. Taf. Oil, 7.8 ; OIV, Rgi. !.« CV. fig«. 8. 3, 4. 7. 

18t<6. Tropite$ of. dwohnllatu* E. o. Mojtiaovtcit, Uenlnobr. Kids. Aksd. d. Wist. m«lh. nat Cl., fid. 
LZIII, p. 618, Taf. XI. 8g. 7. 

1H99. T. f. ini. rf. ditrobutlatns E. v. MojtitoTici, Palivontologia Indies, HimdI. Fots., tor. XV, Vul. Ill, 
pt. 1, p. 78, PI. XI, fig. 7. 

In Oric8baoh'8 oolleotion from Kalapani a fragmeoi not saiEicient for an exact 
determination was noticed by E. v. Mojsisovics and referred with some reserve to 
the group of variotios of Tropitea fliaoobullatua. A very large and perfootly 
preserved specimen of a Tropitea very closely allied to Tropitea diacohullatua from 
the same locality (coll. Smith) lies before me, but it is not possible to establish the 
identity of the Indian fossil with the European species with lull certainty, on 
account of some small differences in the shape of the keel and koel>f arrows. 

Notwithstanding its large dimensions my specimen is not complete. The last 
sutural lino is clearly visible at the end of the posterior thinl part of the last whorl. 
Thus at least one half a volution must be added to this whorl in order to complete 
the entire shell. 

ft appears as if the last whorl had been broken olV n short distance from the 
point at which the widening of the umbilicus begins. 

Near the aporture the thickness of the oross-seotion is still greater than 
tliat of the penultimate whorl. The sharp umbilical edge rises uousiderably beyond 
the spiral of involution. Tills proportion is the usual one in inner nuclei and small 
individuals of Tropitea diaeobuUatua, hut not in full-grown specimens. Our 
specimen might therefore be considered as a variety, in whicli .some feature's obarae- 
tcristic of the adolescent age have been retained in later stages of growth. In this 
respect it approaches most nearly the specimen from the llaschborg illustrated by 
E. V, Mojsisovics on FI. Oil, fig. 7, of the IJallstatt monograpb. 

The arrangement and curvature of the ribs are the same in the Indian .as in the 
European form. The keel is bordered by deep and rounded keel-furrows, each of 
them accompanied along its marginal side by a spiral edge, resulting from a 
conjugation of lateral ribs. In this character of the koel my Indian specimen 
differs from the Alpine types of Tropitea diacolndlutua. It is on account of 
tins difference, that J have not ventured on a direct identification, although 
E. V. MojBisovics did not lay any strtsss on this feature, which is also noticed in the 
specimen fron^ Ealapani collected by C. L. Gricsbacli 


Dwwtaiona. 

» 

Diiiiuetcr of the ehell mm. 

„ „ „ umbilioae ^ 23 ,, 

Height of the r above the umbilical i» 

last volution i ,i >» preceding wlicrl . . « ... 20 g, 

ThiFhneM of the laet volution ... . . . • 37 

w2 
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Suturet . — ^The Butnree are Ter^ similar to those of T. di»oobiUlatiu,tB illustrated 
by E. V. Mojsisovios on PI. OV, fig. 2t although the incisions of the siphonal saddle 
are less deep and complicated. Bnt in the relative height of the sipl^onal and 
lateral saddles my specimen agrees with T. disoobullatiu, not with T. »ubbulhiu9. 
A second lateral saddle and a large auxiliary saddle stud outside the umbilical 
suture. 


4. Tropites cf. EstbIiLje Mojsisovics. FI. IV, fig. 8. 

1693* TropiUt Eitella E. r. Mojtifovioi, Cephalopodeii der HolliUtter K«lke, Abhandl. K. K. Qeol. 

Beich«anft.. Vl«2| p. 198« Ta£. C.7. figs., 5> 6. 

A single and somewhat fragmentary specimen from Ealapani (coll. Smith) 
agrees very closely with the type.speoimen of TropHe$ EatelleB. The opening 
the umbilicus begins at an earlier stage of growth than in Tropitea aubbuUatna, the 
lateral parts being exposed within the umbilicus outside the spiral of inyolution at 
least up to the oommonoement of the penultimate whorl. I hare not succeeded in 
clearing the inner portion of the umbilicus from the adhering matrix. My speoi* 
men is of disooidal shape, showing a very great resemblance to T. Eatell<B in this 
respect, and is considerably less globose than examples of T. aubhvillatua of 
corresponding size. 

The sculpture consists of bifurcating ribs of very different strength and width. 
The ribs either rise in pairs at the umbilical edge or else bifurcate at the middle 
of the lateral parts. Some ribs ore acute in the umbilical region, but broaden 
out on the external part. 

Umbilical tubercles are distinctly developed as far as the beginning of the last 
volution only. The external part is orossod by the broad and flattened ribs, the low 
keel playing only an insignificant part in its ornamentation. 


Eimenaiona. 


Diameter of the ehell 
M v> »i iimbilioufl 

Height ■> volution 

Thicknees ' 

Thiokuesfi of the penultimate whorl 

Not known. 


• • 65 mm. 

• • 26 y| 

* i as 


5. Tropitbb Manas^^ nov. sp. PI. IV, fig. 2. 

This species, represented by a single, but fairly well-preserved ^specimen from 
Kalapaui (coll. Smith) is related to Tropiiea EateU<s Mojsigovios. 

The widening of the umbilicus begins at an earlier stage of growth than in 
T. aubbtdlatua Hauer, and is very considerable. The lateral parts of the penultimate 
whorl are exppsed almost entirely within the umbilicus outside the spiral of 
involution. The compression of the body-ohamber whorl is more i^ked than 
in auy other species of Tropitea. The difference in shape between the inner 
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nudejosaaod the adult individual la therefore mo#a oouainouottB than in T. JSftella or 
in r. wMiilfofoe. The OKna^eotion of the penultimate whorl of T, Mamsa does 
not differ from that of on inner nuoleus of those two species, hut the last volution 
becomes bigh>mouthed, provided with flattened lateral parts and even with a flat 
siphonal area, which passes into the flanks with a steeply rounded curve. 

Another feature of distinction between this species and its nearest congeneric 
allies consists in the shape of the kcel>furrows. The koel*furrows, whioh border 
a sharp, narrow and comparatively low, median keel on either side, are deep 
and broad, with a rounded base, and accompanied by strongly elevated, con* 
tinuous marginal edges. Those edges are not formed by conjugation of the ribs, 
resulting from the ribs uniting with their terminations along the keel-furrow, but 
are a spiral element of ornamentation independent of the ribs, which meet thi- edges 
in acute angles. 

The umbilioal edge of the penultimate whorl is adorned with numerous, close-set 
tubercles, from whioh lateral ribs originatu either singly or in pairs. In the last 
volution umbilioal tubercles are absent. Most of the ribs are undivided, hut 
occasionally a bifurcation is noticed in the vicinity of the sipbonal margin. Inter- 
calation of ribs is quite an exception. 


DimenBiona. 


Diameter of the ahell • « , 

„ 99 t, umbiliooB 

1 folttiion 

Thloknees 

Heifcht 1 Qf penultimate wlioil 

Thioknese ^ 


Sutures.— l^ot known. 


. OH mm. 


20 ,, 


r 22 H 



6. Tropites of. Favacelsi Mojsisovios. FI. IV, fig. 6. 

1898. TropiUs Paracel ii E. v. MojeuoricB, Die Cophalopodcu tier Hallbtatler Kalke, Abhaiidl. K. k. 

Geol. ReichianRt., VI-2i p. 191| Taf. CXCVI, fig. 5. 

A single but well-preserved specimen from Kalapaui (coll. Smith) seems to bo 
most closely related to Tropitea Paracelai Mojsisovics, from which it differs only by 
very subordinate details of its ornamentation. 

The chief character of Tropitaa PamwZsi— the shallow umbilicus with its 
moderately inclined walls — is also most distinctly developed in my type-specimen. As 
in Tropitea aubbullaiua the involution of the whorls takes place immediately outside 
the spiral line of umbilical tubercles, whioh are tliereforo seen within the umbilicus 
firmly appressetf to the umbilioal wall of the following whorL With the commence- 
ment of the body-chamber, however, the umbilicus begins to widen out gradually, 
the umbilioal wall becomes steep and the distance between the umbilical edgi of the 
penultimate, and the umbilioal suture of the last, volution increases considerably. 

In the present specimen exactly one-half of the last volution Wongs to the 
body-chamber, the larger portion of which must consequently have been broken off. 
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Tlio compression of the whorl ooi&ciding with the umbilical opening can scazcelf 
have been smaller than in the type-specimen illustiated by E. v. Mojsisoviost as it 
is already clearly marked in the aperture of my Himalayan esample, although this 
aperture must be situated at least one-half of a volution behind the aotual peristome 
of the shell. 

The sculpture agrees in its general arrangement with that of TropUes ParaeelH. 
Thu umbilical edge is provided with strong tubercles. From each tubercle a single 
rib as a rule originates and is separated from the adjoining ribs by broad inter- 
costal spaces. From the umbilical tubercles the ribs are turned forward towards the 
ap«*rt\ii‘e, dc'seribing a very flat curve. They are continued beyond the umbilical 
tubercles along the umbilical wall, loaching down into the umbilical funnel, turning 
iii a backward direction Thus a sharp angle in the direction of ribs is marked by 
the umbilical tubercles. 

Most of the ribs are undivided. Bifurcations occur rather rarely, either iu 
ilie umbilical or in the marginal logions. In this respect the two halves of the shell 
arc not pt*rl(‘otly ‘■ymmctrionl. In the type-speeimtm illustrated by E. v. Mojsiso- 
vics a corresponding asymmetry lias also been noticed. 

The only ditroreuoe between the ornamentation of the Indian and that of the 
Euru]}ean ('xample.; consists in the .'>iua]ler number of ribs and the proportionately 
wider iiiti'rcostttl spaoeT which distinguisli our Indian type. This difference is too 
insiguitieaut to justify the introduction of a new specific denomination for the 
speoinien from Kalapani. 

Dimetmona. 


IHuiueter of ilit* nIioU 

II I, I, uinbil'cu^ 


ThiclcnpHH 


} 


of tho la^t volufioD 


}ol 


till' iKMiuItimiitc wlioil 


SI mm. 

Cl 6 .. 
121 .. 
r 10 » 

l !!2 .. 


Sutures . — The sutural line of 'I'ropitea Paracelai was not known to E. v. 
Mojsisoviiss. In my speeiinou the sutures of the four last air-chambers arc clearly 
visible. ^ 

.\s the lateral >addle touches the umbilical tubercles with its inner margin, the 
presftnoc of the normal number of sutural elements is rather doubtful. It was 
inijiossihU* to ascertain, whether the small lobe coinciding with the umbilical margin 
shoubl be considered as bccoml lateral, or rather as firtt auxiliary, lobe. The two main 
saddles are doliehophyllic and of rather unequal sizi', the siphonal saddle being 
considerably larger than the lateral. A third small saddle is situated on tlie 
umbilical w'all. 


V. TRom'i» Jalanduaua nov. sp. PI. IV, fig. 4 . 

'J'liis spetues represented in Smith's oollections from KtiJapani by the specimen 
illustrated, recalls in its general shape and involution Tropilea Paraochi Miojsisovics. 
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Only one quarter of the last volution belongs t3 the body«chambei'. The oompleto 
body*ohamber volution being unknown, it is impossible to decide whether the 
species is really allied to T. Paraeela* or should more properly lie reforr^ to 
T. AewulapU v. hfojsisovics (1. o., p. 208, Taf. OXI, ftg. 2), which is distin- 
guished by the absence of any compression of tlie last whorl. 

The umbilicus is wide and comparatively shallow, exactly as in T. Varacelai. 
The widening of the umbilicus begins at an early stage of growth, near the com- 
mencoment of the penultimate whorl. The attachment of the inner volutions 
takes place at the umbilical margin. In the jienultimate whorl the umbilical 
tubercles are left outside the sjiiral of involution. 

In its sculpture the present species shows a greater rosemhlnnoe to Tropites 
Telleri Mojsisovios (1. c. p. 201, Taf. CXI, figs. 6 — 9, Taf. CXII, figs. 3, 4^ than to 
T. Paraeelai. It is distinguished from this and fi*om all congen(*rio forms by the 
largo number of inteimlated lateral ribs. As in T. Telleri ribs originate in paiiN 
from strong umbilical tubercles, wliieli, however, arc not so (dose to one another 
as in the European species. The ribs are turned forward desciii>iiii> a very 
flat curve. Scoondai*y bifurcations occur but rarely and irregularly in the ('xterual 
region. Between two pairs of ribs originating from umbilical tubiM'cIes one or two 
ribs, either single or dichotomous, arts intercalated, and extend from the umbilical 
margin to tbe keel-furrows. Thus the number of riiis touching the (‘xternal 
keel-furrows is three to four times as great as the nuuilxw of umhilieal tubercles, 
and not, as in Tropifes Telleri, merely twice as great. 

BinteneioM. 


Difiui eter of tlie elicll . , 

„ „ „ umbilictiB 

HwKht I volution 

TliickmMig ^ 

Sutures . — Not known. 


. mill 

f 166 ,s 
'M8 .. 


8. Tbopitks sp. ind. aff. acutanqulo Mojs. • 

1806. Tropitft nov.form. ind. rf. acvtaugulut, E. v. Mojsioovin, l><?nksrlir Kam. Akad, d Wiavoiia h., 
Wien, math, iiat Cl. Bd. LXIII, p. 612. Taf. XI. Ak- t. 

1809. Trofiiet nov.f, ind. rf, arutangulus, 9,.x,'ii.o\t\noyK*, Pahount, Imlion, aer. XV, lUniAI. Fon., 
Vol in, Pt. 1, p. 46, PI. XI, fig. 4. 

This species from the gr(mp of Tropitee acutangidtis, E. v. Mojsisovios (Cejiho • 
lopoden der Hallstatter Kalkc, Abbandl. K. K. Gcol. Boiohsansi., VI-2 p. 203, 'J'al'. 
CXII, figs. 1, 2) is represented among Smith’s materials from Kalapani by*a singlet 
specimen, closely agreeing in its shajic and sculpture ivith the type tlgurcd by 
E. V. Mojsisovics. It is of smaller size and lias sufterod somewhat less by distortion. 
As it is neither especially well preserved nor distinguished from the type-speoimen 
liy any remarkable feature, I have not deemed it worthy of a special illnst ration. 
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9. Tropitbs Wooaki E. t. Mojaisovios. PL V, fig. 6* 

1893 TropiUt IToiant E. ?. MojsffO?ioit Die Cepbelopoden der HallsIKtter Kelke. AbhandU K» K. 

QooL Keiohianst., VI*2» p. 921| Taf. OXYI, fig. 6. 

A comparison of the figured spedmon from Kalapani (ooll. Smith) with two 
spboimens of Tropites Wodani from the Ellipticus'bods of Aussee has induced me 
toTcnturi) on a direct ideniifloation. My Himilayan specimen is of somewhat 
larger dimonsions, but shows in its shape, involution and sculpture the closest agree* 
ment with the Alpine type illustrated by E. v. Mojsisoyios. 

The slowly increasing volutions arc of equal height and width and enclose a 
comparatively narrow umbilicus, which is surrounded by a high and vertical umbi* 
lical wall. The bo(ly*ohambcr volution does not differ in its shape and sculpture 
from the preceding whorls. 

Tlio sculpture consists of numerous acute and narrow ribs, which originate in 
pairs from transversely elongated umbilical tubercles. A second bifurcation is 
occasionally noticed. Intercalated ribs are also developed, but rather rarely and 
irregularly. The intercostal valleys are oonsiderably broader than the acute ribs* 
This character has not been reproduced satisfactorily in the illtistration given by 
E. T. Mojsisovics. 

In the external region the ribs diminish in strength, but all extend up to the 
mcHlian kcol. Nc<nr the aperture the ornamentation becomes more delicate but is 
not subject to any marked variation. The high and sharp median keel is bordered 
only by very low external furrows. 


Diameter of the shell « • 

I, ti M utubllioua • 
Heif'ht 

Thiokne.. j of the iMt volution 

Sutm '€\ — Not known. 


Dimensions. 


• 88 mm. 

• 9 I, 


f 13 
•I 14 


St 

ts 


10. Tropitbs kalapanicvs Mojsisovics. 

1S96 Trop%tei Xalapanteut E. v. MojBiioric., Denkaebrifton Eoia. Akad. d. WiaaenMh, Wien, math, 
not. Cl Bd. LXIII, p. Oil, Taf. x'l, fig. 8. 

1899. T. Kalapanicu* E. v. Hojaihovioe, Palwont. Indioa, XV, Hlmfil. Foe*. ToJ. Ill, Pt. 1, p. 46, Pi. XI, 
fig 8. 

• E. V. Mojsisovics has hinted at the resemblance that this species bears to the 
subgenus Paratropites in some of its external features. 

My materials are too scanty to add anything to his description. It is, however, 
interesting to state that the species is also represented in A. v. Erafft’s ooUeotions 
from the Tropites-limostonc of Lilinthi. 
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Subf^enus: Asatxopitss Mojsisovios. 

1. AKAiaomES MUALiiNSlS nov. sp. PI. IV, figs. 8, 0. 

The Hpecimen illustrated iu fig. 9, with its shell partly prusorvud, is to be 
regarded as the type of this species. The determination of tlie systematic position 
of the present form offers not inconsiderable dii&oulties, on account of its great 
individual variability and of the indistinctly defined charaeti^rs of the subgonus 
Anatropites. 

The type-specimen from Nihal (coll. Smith) seems to be nearly allied to 
Anatropites Jdalgi v. Mojsisorios (Dio Cephalopoden der Ballstattor Ealko, 
Abhandl. K. K. Gool. Heichsanst., VI-2, p. 225, Taf. CX, fig. 3) from the camio 
llallstatt limestone of Aussoe. Its obliquely elliptical outline is not a feature of 
specific value but is duo to distortion. This can be ascertained by the presence 
of a specimen with the normal spiral of involution among my materials from 
Nihal. 

The slowly increasing volutions are nearly tu'ice as broad as high. In the 
body-chamber whorl (fig. 8) the height increases considerably in proportion to 
the width. The umbilicus of the inner volutions is funnel-shaped, but the last 
volution is provided with a comparatively high and steep umbilical wall. 

The sculptuK) is very prominent and consists of acute, forward-curved ribs, 
which rise in pairs from stout umbilical tubercles. As a rule cicatrices only have 
been preserved, hut from the presence of a very small number of spines that have 
been preserved, it may be assumed that in reality the umbilical margin was 
adorned with high, pointed spines. Eor this reason I have deemed it preferable 
to class the present species with the subgenus Amtrvj^ten rather than with 
Tropitea {aensu atrioto). The reference of Tropitea Adalgi Mojs. to the group of 
Tropitea apinoai (Auatropitea) was, indeed, based on the examination of a specimen 
with spines in no better state of prcsei-vation than tl ose of my typd-specimon of 
A. aihalenaia. 

In the type-specimen illustrated in fig. 8, th(5 spines or rather the cicatriees, 
which have been loft, are the predominant element of sculpture. This is not the 
case in the variety illustrated in fig. 9. There the sharp and prominent ribs are 
more strongly developed than the spines, especially so in the body -chamber volution. 
But the arrangement of the ribs is exactly the sam«‘ as in my lyi)e-specimon. As 
the two types are connected moreover by transitional forms, J have united them i© 
one single species, but must confess that in the variety the subgenoric features of 
Anatropitea are but very faintly marked and had the type illustrated in fig. 8 not 
been avialablc for examination no reason could have been brought forward in 
favour of placing our species among this subgenns. 

w 
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The sharp and narrow koel is ofevated oonsiderabljr above the general convexity 
of the external part, but accompanied by very low. indistinct keel-forrows only. 


Diameter of the ehell • 

,, „ .. unibilioae 


Height lofthelMt wJutlon 
T)iicknciii ' 


jDifnensiOffs. 


Fig. 8. 
88'S mm. 
8-6 „ 
(18 .. 


Fig. 9. 

24 mm. 

8 » 

7-» 

18 » 


Sutures — Not known. 

Locality. Number of epecimefit cdromined.— Nihal 4, coll. Smith ; Ealapani 3, 
coll. Smith. 

2. A.NATKOmES MAUOAKITIFOBMIS nOV. sp. PI. II, fig. 13. 

In the Tropitos'limestone of Ealapani this species is represented by a single, 
hut fairly well* preserved, specimen. Its a£Blnity to the Alpine species of the 
group of Tropitee spiaosi (subgenus Anatropitee) is rather distant. Its most pro* 
minunt feature is the presence of very large and coarse umbilical tubercles, of 
which cicatrices only have been preserved in the last volution, but which in their 
perfect state of preservation, were probably elevated into high and sharp thorns, 
r<!cnlling the marginal spines in Mnrgariies Jokelyi Hauer. 

The slowly increasing whorls overlap one another up to the umbilical spines 
which arc clearly exhibited within the umbilicus of the penultimate whorl. 
From those 8])ino9 the umbilical wall slopes down to the umbilical suture in a 
steeply rounded curve, hut is gradually developed into a high and perpendicular 
null inthelast voiution, where it is separated from the lateral parts by a distinctly 
marked, bluntly rounded edge. 

'Ihe full-grown specimen exhibits a remarkable similarity with some species 
of the group of Margarites uniepinosi, but the spines are truly umbilical, not 
marginal as in Margarites. This is clearly seen in the last volution, where the 
flattened lateral parts booouie gradually individualized from the rounded external 
part. 

The umbilicus is deep and funuehshaped, but opens out slightly near the 
end of the last volution. The keel is moderately high, sharp and smooth and 
bordered by veiy low keel-furrows. 

In the last volution coarse, bifurcating ribs originate from the umbilical 
tubercles. Single undivided ribs are occasionally intercalated between them. A 
second bifurcation occurs only rarely in the marginal region of the shell. The ribs 
reach across the rounded external part as far as the median keel-furrows. 

Bimmmons. 

I 

' UUmeter ot th« aball . 48 mm. 

* umbOioni 18 » 

Height of the < •bore the ambtlicol niture 18 „ 

]»rt volgtioB 1 „ „ pteeeding whorl 12 „ 

Thiaknon of the iMt volntion 21 „ 

(Sbfdret.— Not known. 
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Subgenus: PARATSoriTss MojsiooTios. 

PASATaopiTBs (?) iiii«iNTHicvs nov. sp. PI. X, fig. 0. 

This species is represented by a single small specimen from the Tropites>lime* 
stone of Lilinthi» with part of its body-chamber preserved. It shows close affinities 
to Eutomoeertu as well as to Paratropites and I must leave its generic position 
doubftul. 

The volutions are less strongly compressed and broader than in the majority 
of species belonging to the genus EuiomocerM. The only group which is dis- 
tinguished by cross-seotions of equal width is that of E. aulcalmn Calc, and 
E. WShrmami Gemmellaro from the Triassic limestone of Sicily (1 oefalopodi del 
Trias superiore della parte oooidentale della Sicilia p. 80, Taf. VllI, figs. 1-1 ; XIX, 
fig. 14i, andp. 15 ; Taf. XIX, figs.l2, 13). The greatest transverse diameter coincides 
with the sharp umbilical edge. From this edge the lateral parts converge without 
any convexity towards the siphonal margin. The siphonal margin is rounded 
at the beginning of the last volution, but forms a blunt edge in the vicinity of the 
aperture. The siphonal area is broad, flattened and provided with a median keel 
accompanied by low keel-furrows on either side. The umbilicus is deep, narrow 
and surrounded by a perpendicular wall. 

The ornamentation is very delicate. Indistinct ribs run from the umbilical to 
the external mai^in in an almost straight direction, being turned slightly forward 
near the marginal edge only. Some of them bifurcate in the middle of the flanks, 
where a delicate spiral line is notioeablo. 

Dimenaione, 

Diameter of the shell - . 25 mm. 

„ ,, umbitious 2*5 „ 

Hsight of the C sbove the umbilical satare 18'5 n 

last volution I „ preceding whorl. • • • ^ . 0*5 

Thickness of the last volution * . • 10 ,, 

Sutures . — The sutural line exhibits a doliohopbyllic development, with very 
slender saddles. 

The siphonal lobe is short, divided by a broad median prominence and termi- 
nates in a single, sharp point in each wing. The principal lateral lobe is the deepest 
find terminates in a long digitation. The second lateral saddle is bifid and divided 
at its base by a large indentation. The siphonal saddle exceeds the principal 
lateral aeddl. in height and width. The second lateral saddle is well individualized 
and distinctly marked off from the auxiliary series, which is not known «to me in 
detail* 

Bemarks.^The systematio position of the present species is doubtful. On ac- 
count of its outward similarity to the group of Propitee aequahUA (Paratropites) 
oue might be in doubt whether to refer it to Eutomooerae or to Paratropiiea. 

w i 
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The reasons which induced me do give preference to the latter alternative are 
(1) The flattened character oF the lateral parts, which are as distinctly separated 
from the siphonal area as in Paratropitea Phoenix Mojsisoyics (Cephalopoden der 
Hallstattor Kalke, Abhandl. K. K. Gcol. Beiohsanst., VI-2, p. 248, Taf. CXV, 
fig. 13 ; CXVI, figs. 2-6) ; (2) the very delicate sculpture, in which spiral striations 
play an insignificant part ; (3) the agreement in the character of the sutural line with 
Parattopiiea Phoenix Mojs. and P. Annereontie Mojs. 

On the otiior hand it must be said that the occurrence of a spiral line in the 
middle of the flanks is a feature which is not known in Alpine species of Paratro- 
pitee, and that inner nuclei of Ewtomoceraa are so closely related with P. Phoenix 
as to be almost indistinguishable from that species. E. v. Mojsisovios himself 
emphasizes this Fact and remarks that the only character of distinction between 
P. Phoenix and young specimens of the group of Eutomocernta striata is the pre- 
sence of a hollow, funnel-shaped keel in Eutomocerae. This character is practically 
UHolcHH, iis it can be determined only when rich material is available for exami- 
nation. 

The question, whether or not it is correct to assign the present species to 
Paratropitee, must consequently bo loft in suspense. 


Family: CEMTl'lDAH Mojs. 


Genus: TnopicELTn'ES Mojsisovics. 

Tkopickltitbs aeietitoidbs nov. sp. PI. Ill, fig. 12 

Had the s|)ocimon figured boon found in beds of liassic age, nobody, I believe, 
would have lu'sitated to identify it with a species of the genus Arietitee Waagen. 
Ammonites longidomm Quenstedt (Di<} Ammon iten des schwubischen Jura, I, p. 60, 
Taf. VI figs. 1, 2) from the lower lias <>f W iirtemherg recalls very strongly our 
s})ccics. Although instances of convergonoy between ammonites of upjwr Triassic 
and Jurassic age are not rare {Celtiten-Peilocerae, Tropitee-Peevdotropitee, Sibirites- 
Peltocerae) this is certainly tlui most remarkable case known to mo. 

My species is reiirosented in the Himalayan collection by the specimen illustra- 
ted and by a small numbi'rof fragmentary examples, ail from Kalapani (cull. Smith). 
The type-specimen is aflat, diseoidal shell, with a widely open umbilicus. The numer- 
ous and slowly ineimsing whorls overlap one another along the external part 
only. A liigh and sharp, smooth keel is bordered ou either side by deep, rounded 
furrows. * This keel is acquired at quite an early stage of growth. An examination 
of the cross-section shows that it is distinctly developed in a stage correspond- 
ing to a diameter of the shell of 18 mm. 'i'he siphonal area is regularly vaulted and 
passes into the flattened lateral pai*ts without any marginal demarcation. A steep 
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iimbilioal wall ia dercloped in the two last volutiAns, but there is no umbilical 
In the inner whorls the lateral parts slope towards the umbilioal suture in a regular 
curve, which gradually increases in steepness. 

The sculpture of the inner whorls, as far os they are exposed within tlio wide 
umbilicus, consists of sharp lateral ribs separated by wider intercostal spaces. About 
35 ribs are counted in the circumference of the penultimate whorl. They are most 
prominent in the umbilical region. In the marginal region of the last volution they 
become faint and bend forward to the kcel*furrow in a sliarp angle. In this region 
they are intersected by a small number of longitudinal strim. This spiral orna- 
mentation is restricted to the external part of the shell. 

On the flanks the direction of the ribs is not quite radial but slightly curved, 
with the convexity turned backward, as in Arietites Imgidomua. 


Dmetmom, 


Diameter of the ihell 09 mm. 

„ „ „ umbilicuB 37 „ 

HBifcht of the < above the umbilioal Buture 16 5 

last volution ^ preceding whorl » 

Thickness of the lust volution . 15 „ 


S'ttfttres.— The sutural line is only partially known to mo, but what is ('xposod 
of it along the flanks of the penultimate whorl is sufficient to exclude any possibility 
of uniting our species with the genus Arietitee. 

A oeratitio lateral lobe is followed by a slender saddle, the margins of which 
are either faintly serrated or entire. A second lobe is noticed on the umbilical wall. 
At least one entire volution belongs to the body-chamber. 

Bptnarks.’—The only genus in which the i>resont species can be placed is 
Tropiceltitea, of enrnio and noric age. There are, indeed, some species of the group 
of Troplceltites aHetitiformis from the Hallstatt limestone, which show a remark- 
able similarity, e. g., Tropiceltite^ arietitiformk Mojsisovics (Cophalopoden der 
HaUsthttor Kalke, 1. c., VI.2, p. 386, Taf. CXXl, figs, 3940) or T, minimm 
Mojs. {ibidem, p 385, Taf. CXXT, fig. 12). Bnt all the Alpine representatives of 
the genus are dwarf species, which do not exceed 25 mm. in diameter. Thus tlie 
present species certainly holds an isolated position among its oongenoric forms. 

The opinion might ho expressed, that the presence of ceratitio sutures points 
to a species dilferont fiom Tropioeltltee, which according to the diagnosis given by 
E. V. Mojsisovics is provided with clydonitic .«utures only. It mu'<t, however, he 
remembered, that in the w’hole group of T. arietitiformiH there is not one single 
species the sutures of w'bich have really been examined. 

A species which is perhaps more nearly allied to the present one than any of 
the Alpine forms, is Amlropitee Mojaieomcei Gemmollaro (I ccfaloijodi del Trias’ 
superiorc della Sicilia, p. 123, Taf. VII, figs. 40-42) from the Triassic bods of Poudo 
Votano in Sicily. The lateral sculpture is of nearly the same .pattern but a 
remarkable difforenoe consists in the absence of any deep keel-furrows iu the 



168 


FAUNA OP THE TROPITES-LIMB8TONB OF BYANS. 


speoies from the Trias of Sioily. f cannot understand on what grounds this species 
has been grouped by Qenunellaro with the subgenut Anatropiteg, In tbusubgenus 
E. V. MojsisoTios has united such species as ore distinguished by the presence of 
strong umbilical spines, at least in adolescent stages of growth. Now there is not 
thn least trace of spines in the sculpture of the Sicilian species, which might 
justify its being put in the group of Tropiiet tpinoai. If its reference to Tropitgg 
should be prorod to be oorreot« it would probably find its proper place with the 
group of Tropitet tieguabUes (subgenus Paratropites). 


Family: PIPTMJTIDJS Mojs. 


Genus ; Didymites Mojsisovics. 

1. Didymites Tectus V. Mojsisovios. PI. XII, figs. 4, 6. 

Didjifmiteg teefui Fu V MojaiituvicK, Dau Gobirgo urn Hallstatt, Ahitaud). K. K. Reiobinn^l. 

VM, ji. 163, Taf. LIX, fig«. 3,4 ; LX, fig. 6. 

1P02. J)» V. Mojaieoviog, $hidem, i^uppleiuoiitbiind, p. 334. 

I should not have v<mturod on a direct identifiontiun of my Himalayan 
specimens from the Tropitos-limostono of Kalapani, Lilinthi, and Tera Gddh with 
this Euntpean species had I not been able to comparo them with numerous .Alpine 
o.'campIcH which wore determinnd by B. v. Mojsisovios himself. 

The Indian examples are, in general, of smaller size than most of the 
Alpine specimens. Tlicre are, however, among my Indian materials some shells 
{e.ff., the sptxjimen illustrated in fig. 4), which arc? equal in their dimensions to 
avc?rag(?'sized cxainpU?s from the noric Uallstatt limestone of the Vorder Sandliug 
(zone of Oyrtopleuriiea bicrettatua). 

The figured s|)ecimens agree so closely with the European types of the speoies 
in shape and ornamentation that a description of th(?m is unnecessary. 


Pimenaiotu. 



Fig. 4. 

Fig. 6. 

Diameter of the Biiell • # • • 

. . . . 29 

mm. 

24 mm. 

„ ,» umbilicus . • 

. . . . a-5 

fp 

2 „ 

Height of the C above the umbilical suture' • 
lost volution 1 „ n preceding whorl 

• • • • 16 

f9 

12 

. . . . s 


4 

Thickness of tbo last volution . • • 

. 22-5 

l« 

IS „ 


The spooimen illustratcjd in fig. 5, is provided with its peristome. The 
apcrtural mai^in is falciform, following in its outlines the direction of the transverse 
strite of growth. The siphonal partis somewhat flattened and contracted behind 
the expanding aperture. This character has not been accurately represented in 
the figure. , 

Suturea. — ^Agreeing with those of the Alpine typos of Didjfmiiea teotm. 
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Siplumal and 'pthuApaX lateral lobes equally deep, fiipbcnuil lobe narrow, 
divided by an entire median prominence, terminaiiag with a single sharp point 
in each wing. Three dimeroid saddles, which are serrated up to their tqpa A small, 
rounded umbilioal saddle corresponds witii the umbilical suture. 

The illustration in E. v, M(^8i8ovios' monograph does not represent the sutural 
line beyond the third bipartite saddle. 

Itooalitjf*-- Number qf apeeimene esrammed.— >The speoios is very common in 
the Tropites'limestono of Ealapani, Tera Qidh, and Lilinthi. Some slabs of rook 
are crowded with examples occurring tc^hcr with ArceaHda, The outward 
similarity between Didymitea teetua and inner nuclei of Arceatea renders a safe 
determination difficult, without examining the sutural lines, an examination, wliioh 
in examples with body^ohambers, can only be effected after having destroyed the 
last volution. In this way the determination of more than twenty specimens from 
the three above>quotcd localities has been made secure. 


2. Didtmitbs sp. ind. aff. QuBNSTsnTi Mojs. FI. XII, fig. 7. 

The figured specimen from the Tropites-limestonc of Kalnpani (coll. Krafft) has 
been referred provisionally to a species of the group of Didymitea Quenatedti v. 
Mojsisovics (Die Oephalopoden der IlaHstatter Kalke, Abhandl. K. K. Qeol. 
Reiohsanst., VI-1, p. 164, Taf. LIX, hg. 6 ; XiX, fig. 8), on account of its compressed 
volutions and of the similarity of the oross-scction. 

Otherwise a comparison between my llimdlayan and tlio European type- 
specimen of Didymitea Quenatedti trom the noric Uallstatt limestone of the 
Sommeraukogel is rather dfficult. The latter is of very largo size, reaching a 
diameter of 62 mna., whereas my Indian example is not larger than the majority 
of the Indian representatives of D. teetua, although it is provided with a part of 
its body-chamber. This great difference in size excludes any direct identifloation. 

In shape, transverse section and ornamentation, the present specimen closely 
agrees with Didymitea Quenatedti. The bundling of the strim in the last volution, 
which has been noticed by E. v. Mojsisovics in his Uallstatt type, is also distinctly 
marked, especially where the shell has been preserved. 

Dimenaiona — Not measurable. 

Suturea . — Of the sutural line only the siphonal saddle and lobe and part of 
the lateral lobe are known to me. The siphonal saddle shows the dimeroid 
development, which is the chief character of generic importance in Didymitea. 
It is serrated up to its top. 


8. Didymitbs sp. ind, ex. aff. D. subolobus Mojs. PI. XII, fig. 6. 

A chambered nucleus of DidymUea from the Tropites-limestobo of Ealapani 
(colL Erafft) agrees in its shape with Didymitea teetua Mojs., but its last volution 
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is provided with more flatly compressed lateral parts. It must be referred to a 
new spoeies, on account of deviations in the sutures. 

Of the three saddles the first and third only show the characteristic didymitic 
division, whereas the second saddle is not dimeroid. In this character of the 
sutural lino the present specimen agrees with Didymitei mhglcbuB v. Mojsisovios 
(Das Gebirgo um Hallstatt, Abhandl. E. E. Geol. Beichsanst., YI*!, p. 162, Taf. 
LIX, fig. 6 ; Taf. LX, fig. 9). 

Whether our species is closely allied to this European form or even identical, 
must be left undecided until further discoveries of better preserred specimens are 
made. 


d>. Didvmitbs Eitohini nov. sp. FI. XII, fig. 16. 

This is another species nearly allied to Didymita aubglobua Mujs., from 
which it dilTers by its strongly compressed, lenticular cross-section. There is, 
indued, no other species of the genus Didymites known to mo. in which the volu- 
tions are so strongly compressed and high-mouthed. 

The only specimen available for examination from the Tropites-limestone of 
Kalapani (coll. EraiTt) consists entirely of chambered whorls, whioh are higher 
than broad and overlap one another up to the narrow umbilicus. The lateral 
parts are moderately inflated and converge towards the narrow, highly rounded 
siphonal part, from whioh they are not distinctly marked ofl. The rate of increase 
of the volutions is very slow. 

In its lenticular cross- section this sperdos recalls some species of Lobitea 
(X. piamn Muonst., X. ellipticua Hauer), but the character of the sutures of course 
makes distinction easy. 

The shell is abnost entirely smooth and only covered with indistinct transverse 
stricu of growth. 

As my specimen is chambered throughout, the shape of its body-chamber 
remains unknown, and its diagnosis must consequently ho left incomplete. 


Dimenaiona. 

Diametur of tho shell . « • . 20 mm. 

„ „ „ umbiliouA • . • 2 

Height of the« above tho iiiiibiHoul eutnio 10*5 „ 

last volution ( „ „ preetding whorl 2 „ 

Thickness of thu Inst volution 10 


Suturea — Very similar to those of Bidymitea anbglobm. Up to the umbilical 
margin there arc, on the whole, four saddles, all of whioh, with the single exception 
. of the 'second saddle, show the chatbcteristic didymitic division. The dimeroid 
saddles* show only a slight brachyphyllic serration. The second saddle is not 
divided above. 

This character of the sutural line points to a very close relationship with 
J>. anhglobua. 
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AMMONEA LEIOSTRAOA. 


A. PlNACOOBRATOIDBA (LeIOSTBACA BrBTIDOMA). 

Family : PlNJCOCERATIJ)/E. 

Qenus : Pin acoc bras MojsisoYios. 

A. Group of Pinacocercts parma. 

1. PiKACOOBRAS 1 ‘ARMA V. Mojsisovios. FI. XIV, 11. 

1878. Finacocerai parma E. ▼. MojsiBoyios, Das Gebirgo urn llalUtatt, Abhandl. K.|K. Geol. KeishMana!; 
VM, p. 60, Taf. XXVI, fig. 2. 

1873. Finacoeerat iuhparma E. Mdjiiioyiog, ihid^ p. 01. 

1896. P. parma E. v. Mojaisovics, Deitrosge xnr KeDntniaa der obfrtriadisoben Cepbalopodenfannen di‘8 
Himalaya, Dcokaohr. Kaia. Akad. d. Wias. Bd. LXllT, p. 659, Taf. XVI IT, 7. H. 

1899. P« parma R. v. Mojalaovlos, Upper tnaaalo Cepbalopoda^faunie of tbe Hlmulayaa, Pahront:. Ind. aer. 
XV, Him&l. Po8B. Vol. Ill, Pt. 1. p. 106, PL XVIIl, fig.. 7, 8. 

1902. P. parma E. v. Mojaiaovloa, Die Cepbalopoden der llallstutier Kalke, 1. c. Vl-1, Supplomoutbaod, 
p. 294, Taf. XVIIT, fig. L 

The only specimen from the Tropitos-limestonc of Lilinthi (coll. Krafft) is of 
moderate dimensions and ohambered throughout. In its shape it agrees most closely 
with the example oollooted in the Haloritcs-limcsiouc of the Bambanag section by 
myself and described by E. v. MojsisoTios. The shell is entirely smooth, oxtrcraely 
narrow, and provided with a sharp, kiufe>likc, external edge. 

Dimemiom. 

Diameter of the shell • • •••.*«. 88 mm. 

„ „ „ umbilioua 9*5 „ 

Tblfklle.. }oftl.elMtToluWon {S ’’ 

Sutures . — As the distinction of species in the genus Pinacoreras has been based 
by E. V. Mojsisovics almost oxolusively on the details of the sutural lino, the sutures 
of our specimen are of chief interest. They arc fairly well preserved and agree 
in almost every respect with those of the specimen from the llalorites-limostono. 

There are five adventitious saddles, three main saddles and a long auxiliary 
series with a doubtful number of elements. The adventitious saddles have dimeroid 
stems, the main saddles are pyramidal and separated by deep lobes, .each of 
them terminating in a single sharp ix)int. On account of the very small size of the 
anxiliaiy lobes and saddles, I cannot say positively if there are more than eight 
bipartite saddles present or not. 
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At the base of the first ad^ntitious lobe — oorresponding to the siphonal loibe 
of ammonites ‘with normally arranged saturos— a small secondary saddle is 
noticed. Our specimen may therefore he ttfely identified with the Tarietj tub-parma 
Mojs. This feature is also noticed in the specimen from the HaloriteBlime>stoDe, 
but there the accessory branch of the first adventitious saddle has not yet developed 
into a proper secondary saddle, as in the present example and in typical representa* 
tives of the European variety gub-parma. 

JPinucocerag parma and its variety gvb'parma are characteristic types of the 
low'cr and middle norio stage of the nallstatt limestone. 


2. PiNACOCBKAS Mkttbknicbii V. HaucT (var.) PI. XIII, fig. 1. 

1816. Ammonitei F. v. Hauer, pari§, Die Ce|>halcpoden dee Sekliaminergutefi ani der Samm- 

1un(^ doi Fursten Tcm Mettamioh, Wien, W. BraamOller, p. 1, Taf. lY, fig. 4. 

1878. Pinaroreras Metternichn E. MojsisoTios. Die Cepbalopoden der Halletfitter Ealke, Abha&dL K. K. 
Geol Reit hgannf. VM, p. 60, Taf. XXVI, fig. 1. 

11)02. Pincteorera/t Metterniehii E. v. MojiieoTioa, Ibidem, Sapplomestbd. p. 295, Taf* XIX, fig. 1. 

A spooimen of Pinacocerat from Tera Gddh (coll. Smith), consisting of aif- 
chambors only, cannot he separated from the famous P. Metterniehii from the 
Hallstatt limestone. 'I'lio characters, by wliich it differs from £. v. Hauer’s type- 
specimen, are of varietal importance only having boon noticed in other specimens 
from the Steinberg Kogel near Hallstatt. 

In its' external shape and involution the Him&layan specimen agrees with 
Pinacoceras parma Mojs. and P. Metterniehii v. Hauer, being provided 'with disooi- 
dal, very high and fiat whorls, which overlap one another considerably, and 
witli a narrow umbilicus surrounded by a perpendicular umbilical wall. The 
apt cimen is a oast and entirely devoid of its shell. This is the reason for its exter- 
nal part being less sharp than in those examples which are provided with their 
shells. The narrowly rounded shape of the external part in the transverse sootion 
(fig. 16) corresponds to the funnel-shaped enclosure of the inner volutions in 
Pwaeoreras Mettemichiit as illustrated by B. v. Mojsisovios in fig. 1 of the 
supplement to the first volume of the Hallstatt Cephalopoda. 


Pimeneione* 


Diaroetft t»f tbe fiholl 

„ „ „ non bilious • 

Height of the lest volrtion j 
Thickness of the last Tolution 


• • • • • 

above the umbilical suture 
„ preceding 'sborl 


coa. 860 mnu 

• 30 „ 

. 104 „ 

. 108 „ 

• 44 ,, 


'J'he specimen being entirely chambered, the diameter of the individual, inclu- 
ding thQ body-uliamher, osnrot have been iess than 600 mm. 

Sutures . — The t:om plicated sutnral line agrees far better with that of Pinaeo^ 
oeras Metterniehii than with that of P. parma. The chief difference between the 
sutures of thes(« two closely -allied species is the character of the fifth adventitious 
saddle. This saddle is dimoroid in P. parma, like the preceding adventitious saddle 
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In P. M§t(emieMi it resembles the mala saddles/the timer of the two oulmbating 
bmudtes being much more strongly developed and higher' than the outer one and 
being shifted towards the oentre of the apex of the saddle. In this oharaoter my 
specimen agrees porfeotiy with P. JUettemiohii, not with P. parmt. The general 
shape of the saddles, their ipry rich ramifioation and the symmetrical arrangement 
of their lateral branches are also in accordance with the type of sutures in 
P. MetterniohH, 

There are fire adventitious saddles, three main saddles and ten auxiliary 
saddles outside the umbilical suture. 

!From the famous and often reproduced illustration of T. v. llauer’s type- 
specimen the sutures of this example deviate in two details. 

The first point of difference is the steeper slope of the adventitious elements 
from the periphery of the shell to the first main saddle. This difference is of no 
specific importance. The slope of the adventitious elements in Finacoeeras is 
subject to considerable variation in the same individual according to the stage of 
its development. Together with the increasing height of the volution the slope of 
the adventitious elements -becomes gradually less steep. Had the sutural line in 
my specimen been taken for illustration in the vicinity of the aperture, the arrange- 
ment of the adventitious saddles would agree much more closely with that in 
E, V. Hauer’s type-specimen. It only needs a glance at the two figures 2 and 3 on 
PI. XXVI of E. V. Hojsisovios’ above-quoted monograph, both of them representing 
sutures of Pinaoooeraa parma, to see that the difference in the slope of their 
adventitious elements is even greater than between my Indian specimen and 
E. V. Hauer’s Alpine type of P. Mettemiehii. Hiis character can therefore not bo 
considered as a feature of specific value. 

The second and, perhaps, in the eyes of some palteontologists, more important 
difference is the development of a small secondary saddle at the base of the first 
adventitious saddle. This character recalls the variety mh-pamm of Pinacooeras- 
parma v. Mojsisovios. 

I am quoting E. v. Mojsisovios (Palmont. Indioa, ser. XV, Himdl. Eoss., Vol. 
Ill, Pt. 1, p. 106), who can certainly not bo regarded as an advocate of too wide a 
circumscription of species in ammonites : — 

« The differences between Pvnacoeerm parma and P. aub-parma are so slight 
that it seems to me more advisable for the present to regard P. auh-parma as only a 
variety of P. pama. P. «Md*parma, that is to say, is only distinguished by the 
small accessory saddle, occurring in the first (external) adventitious lobe. This 
saddle, as a comparison with P. parma shows, can only be regarded as the freed 
large outer aooessory branch of the first adventitious saddle. A further difference 
between the two foms mentioned consists in the more slender shape of the. princi- 
pal saddles in P. parmaP 

To a feature, which in P. parma can only claim a varietal rank, no speoifio 
value can be attributed iu the very nearly allied Piaaeooerae JUeit^nichii. I am, 
oonsequentlyf following the view of E. v, Mojsisovios in considering the development 
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of a seooodary saddle in the drst Adventitious lobe as a oharaoter of only varietal 
importance, taking into onnsidcration the extreme variability in the details of sutures 
in ammonites with an equally complicated sutural line. 


.3. Fikacocbhar Bbbohebi nov. sp. FI. XIII, fig. 2. 


A large specimen of Pmacoceroi from the Tropites-limestone of Tera Oidh 
(coll. Smith) may be considered as the prototype of a new species. It is nearly 
allied to P. parma v. Mojsisovics, from which it differs by its larger umbilicus and 
by the presence of a smaller number of adventitious elements in the sutural line. 

The slowly increasing whorls overlap one another to the extent of only 
five-sixths of their height. ITius a comparatively wide umbilicus is formed, which 
is nearly twice as large ns in siiecimens of Finacoceraa parma of equal size. The 
umbilicus is surrounded by a perpendicular wall. The external part is sharpened 
into a knife-like edge, 

Diniensioiis. 


Diameter of tlio ehell 


ThLfnL jsftl'olwtWuliot. 


ooa, 270 mm. 
. 34 

f 160 
*1 86 „ 


The spoeimen being entirely chambered, tbe dimensions of the complete 
individual, body-chamber included, were probably but slightly inferior to those of 
the specimen of P. Mettefnichii previously described. 

SulurcB. — In general shape and arrangement very similar to those of PtnacoceroB 
parma, but with only four adventitious saddles. The fourth saddle is distinctly 
dimoroid, in romarkablo contrast to the pyramidal first main saddle. Ten auxiliary 
saddles stand outside the umbilical suture. The throe main lobes are loss deep and 
less sharply pointed tlian in P. Metlernichii. 


B. Group of Piuacocerae Jmperator. 

4. Finacocjsbas of. BEX Mojsiwwics. FI. XIV, fig. 4. 

1878. Pinacorrrag rejc E. v. MojHiKOvios, Diu Ccphalopciden dcr Hallatatter Koike, Abhandl. K, K, 
Geol. UoichnaiiBt. Vl-1, p. 65, Tnf. XXIll, tigs. 8, ; XXIV, fig 8. 

1902. P. rtj K. T MojsiBOvioB, ihid, Siipplemontbd., p. 290. 

Tlio small, figured cast from this Tropites-limestone of I’era Gddh (coll. Krafft) 
is provisionally and with some reserve referred to this Alpine spooics, on account of 
its striking similarity to young individuals of Pinacooeras rear. 

An equal-sized specimen of P. Vear from the SubbuUatus-beds of the Salz- 
kammergut (1*1. XXIll, fig. 8) shows exactly tho same shape and character of 
involution Tho first whorl is distiucily evoluto. The following volutions embrace 
one another only very slightly. It is only the sixth whorl which overlaps the fifth 
in a normal manner. 
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By oarefoUy breaking my specimen and studying its transv^se section, I have 
been able to make out these characters, which, according to B. v. flloisisovics arc 
only met with in species of the group of Pinacooera» mperator, P. rex and 
P. HuUeH Mojsisovics (1. c. Supplement bd. p. 290, Taf. XIX, flg. 3). Prom 
P. Evtteri our specimen differs by being absolutely smooth and devoid of any trace 
of ornamentation. There is, probably, a great chance of its being identical with 
P. rex froin the camic (julio and tuvalio) stage of the Hallstatt-limestone. 


Eimenaioiu . 

Diameter of the 

„ „ „ ambilious . • . • . 

Height of the f above tbo nmbiltoal suture 
Iwl Tolntlon I .. » prooBding whorl 

Thioknesi of the last volation ... 

e ». — Not known. 

Sub-genus : Vlaciteb 

The forms, which are described in the following pages under this sub-genorio 
designation proposed by E. v. Mojsisovics in 1896, surpass, in number of individuals, 
all the other members of the Cephalopoda contained in the Himalayan oollcctions 
from the Tropitos-limestone of Byans. 

All those examples with the exception of a single specimen, which was found 
to bo provided with three adventitious lobes and two adventitious saddles, are 
linked together most intimately by similarity of shape and sutures. They belong 
to the group of Pladtes plaiyphyllna Mojsisovics. A closer examination most 
conclusively shows that, notwithstanding a slight variability in suboi-dinato d<‘tjvil8 , 
no distinction can bo based on their rather indifferent characters and that they all 
must bo united in one single species, which is identical with Placites Oldhatni, Mojs. 
from the Baonella-hods of Lauka (Kumaon). 


24 mm. 
3 .. 
14 „ 

100 

3 H 


HojsisovicB. 


1. Placites poltdactylus vak. Oldhami Mojs. PI. XIV, figs. 7, 8, 9. 

1896. Placilet Oldhami E. t. Mojnsnriof, Beitrage rur KcnntniHB dcr oliprlriadiBolipn Crplmlopodpi)- 
fannen dna Hinidlaya, Donkichr. Kaii. Aknd. d. Wi». Wion, Math, nat., Cl. Ihl. LXTII, p. 664, Taf. 
XIX, fiif. 2. , 

1899. PlaciUi Oldhami K v. MojsiKovioa, Upper triaasie Onplialopodafaunm of tho Hirndlayaa, Palnont. 
Indioa acr XV, HIm&l. Koaa. Vd. Ill, Pt. 1, p 111, PI. XIX. fig. 2. 

• 

The typical form of this species, which 1 consider to bo E. v. Mojsisovios’ typo- 
specimen and all the examples illustrated in the present memoir, docs not differ 
remarkably from other species of the group of Placitee platyphylhte in its general 
proportions, in its involution and in the shape of iis transverse section. A 
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oloier examination is needed to dis&over subordinate differences, whiob may serve' 
as distinotiTo features. The Alpine q»eoies, with which it agrees most olosely 
in all its essential features, is PI. pdlydaotylm v. Mojsisovios (Die Cq>halopoden 
der HaUstatter Kalke, Abhandl. E. K. Qeul. Beiohsanst. VI-1, p. 62, Taf. XXI, 
figs. 8 — 0). Tliu more slender transverse section, the more highly rounded siphonal 
part and the presence of a very small but open umbilious, which in the majority of 
my spooimens is not closed, are the only ohoraoters on which a speoiflo distinction 
from Pi. polydaotylm might bo based. 

The only specimen known to £. v. Mojsisoyios was of moderate size. But 
among my materials largo examples have been met with, scarcely inferior in their 
dimensions to the type-specimen of P. polydactyluB illustrated by E. vonMojsisovics 
(1. c. fig. 7). 

The measurements of a fairly complete, medium-sized specimen are (fig. 8) 
as follows • 


Diamoter of the ihell 47 mm. 

•s H „ umbilious « # 2 

Height of the last e above the umhilfoal suture 26 

volution. 1 „ preoeding whorl • a • # • 16*5 

Thioknoia of the last volution •••••«»• 2*5 »» 


Sutures. — The sutural line is absolutely identical with that of the specimen 
from Lauka, figured by E. v. Mojsisovios, but is also identical with that of the 
Alpine Plaeites polydactylus from the lower noric stage of the Hallstatt-limestono. 

E. V. Mojsisovics, it is true, lays some stress on the fact that the outer lateral 
branch of the adventitious saddle is proportionately weakly developed in the 
Him&layan form and does not attain the dimensions which are reached by the 
Mediterranoan species of the same group. I am, however, at a loss to verify this state- 
ment. The illustration on fig. 4 in the above-quoted memoir of E. v. Mojsisovics 
shows an exactly identical development in the outer branch of the adventitious 
saddle of PI. polydactylus and of my type-specimens. My personal examination 
of the specimens from the HaHstatt-limcstone has led mo to the same conclusion. 
1 am, therefore, bound to say, that I cannot separate the two speoios on aooount 
of supposed differences in their sutural linos. 

The iierfcct identity of their sutures having been established, the question 
arises, whether their very slight external differenocs do really require a separation 
of the Indian form from the Alpine types. I myself do not consider a difl’erontiation 
of the two species justified, but this is, ^ in so many other oases, a matter of individual 
conception or of personal judgment only, Jn order to acknowledge the presence of 
a few subordinate oharaoters of distinction, tlic varietal name of var. Oldhcmi has 
been oddtid to the Indian form of Placttes polydactylus in the present description. 

Pladtes polydactylus is a common speoios in the red marble of Goisem of 
lower notio ago. The oar. Oldhams has been collected by myself in the Uacnella- 
beds of Lauka (Xumaon) and by Smith and A. v. Krafft in the Tropites-limestone 
of Tera Gddh, Kalapani, Nihal, £uti and Lilinthi. 
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A FLA.OITBS ip. inA ex aff. paaaxroTi MojeiaonoB. FI. XXYt fig. 6. 

1898. Flmeitu ip. ind. »r. fprawii ▼. Hojtlivriot, Baitmg* mt KantnlH d«r obfftriidiMhn 

Oaphaltp^raftaMa dn HiudlsT*, Dtsktehr. Ktii. Aktd. d.Wlii^ LXIII.p. 864> Tkf. XVIII. 

8a* 9. 

1899. J'taeitM »p, ind. tx. aff. peraneti E. v. Mojiiionot. Upper trioerie e^helppodefaQiiie of the 

Hlm&Uyei, Polorat ladlee, m.XV, Uimdloxut Fomile, toL III. Pt. 1. p. Ill, PL XVni, 

fig. 9. 

The chambered fn^ent from the Tiopites-limestone of lilinthi (oolL Smith) 
belongs to a speoies of JPlaoites, which is probably identical with a species from the 
upper Daonella*beds of the Bambanag seotion, collected by myself in 1892 and 
described and figured by E. v. Mojsisoyios. It must, however, be borne in mind that 
the fragmentary character of the two speoilaenB does not permit a direct identifica- 
tion. 

The agreement of the sutural linos in the two examples is very remarkable, 
especially the absolute identity of the development of three adventitious lobes. 
The auxiliary series is not aooessible to observation. 

Genus : BAUsaNA-GiTEs v. Mojsisovics. 

Bambanaoitbb Ebaffti nov. sp. PI. XIV, fig. 2. 

Representatives of this remarkable genus of Pinacoceratida have so far been 
known from the Halorites-limestone of the Bambanag range only by E. v. Mojsisovios 
(Palmnt. Ind. sor.XV, Himdi. Foss. vol. Ill, Pt. 1, p. 106). Two speoies have been 
deacribed by this author, both of them being distinguished from all European 
Pinaooceratidas by the simple and primitive structure of their sutures. 

In A. V. Krafft’s collections from the Tropites-limestone of Lilinthi the genus 
Sambanagites is represented by a single specimen, which exhibits the peculiar 
characters of the genus roost distinctly, but differs from the two speoies described 
by E. V. Mojsisovios in some subordinate features. It must consequently be kept 
separate from them and receive a new denomination, for which I propose the name 
of its discoverer, the late A. v. Erafft. 

My specimen, consisting of air-chambers only, shows closely embracing and 
strongly compressed whorls with a very small umbilicus. The lateral parts are 
almost fiat and converging gradually towards thosiphonal part. The greatest 
transverse diameter of the shell is situated in the vicinity of the umbilical region. 
There is no umbilical edge present, but the flanks pass into the steep umbilical wall 
in a strongly bent curve. 

On the siphonal side the two flanks meft in a sharp, knife-like edge. This 
character alone is sufficient to distinguish our species at the first glance from 
JBambanagites Sehlagintweiti Mojs. and B. Bieneri Mojs. * 

The sculpture is restricted to the inner volutions and to the beginning of the last 
whorl. It closely resembles the sculpture of PUtaooeeras La/yeri v. Hau#, which has 
been lately elevated to the rank of a proper sub-genus Pompeo^ites by E. v. 
Mojnsovios (Die Oephalopoden der HaUstfittor Ealke, 1. c. VI-l, Supplement-bd., 
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p. 298). This sculpture oonsisttf of short and broad transTeise folds vhich are 
separated by narrow intercostal furrows. No tubcrolos are developed along the top 
of the folds. The folds of the two flanks do not correspond, but each fold of one 
lateral part unites with a furrow on the opposite flank. Thus the profile of the 
siphonal edge assumes a wave^liko appearance. In the anterior portion of the last 
volution no trace of sculpture is noticed. 

Sutures . — In its general arrangement the sutural line agrees with the* sutures of 
Bamhanagites SchlagintweiH and B. JDieneri. It consists of Ibireo adventitious, 
two principal and a large number of auxiliary lobes. The adventitious and main 
saddles are slender, elongated and serrated, with rounded tops. The auxiliary saddles 
are broad and partly bipartite. 

'Jlie external adventitious lobe, which takes the place of the sipbonal lobe in 
ammonites with the normal number of lobes, is divided by a broad median 
prominence with deeply incised borders. The lobe itself, bordering the first adven' 
titious saddle, is di\i(1cd at its base into two digitations of unequal length. The two 
following adventitious lobes end in a single terminal digitation. The third or inner 
lobe stands as deep as the external lobe, whereas the central adventitious lobe is 
considerably shorter. 

Tho principal lateral lobe, whieb exceeds all the other lobes in depth, ends in a 
single digitation, provided with two short terminal |)oints, but is bordered by com* 
piratively deep lateral branches on cither side, imparting to this lobe a tendency to a 
phylloid st ructurn. Tlio s(;oond lateral lobe is nearly as broad as the principal and 
terminates in two sharp points. 

Tlio principal and adventitious saddles are all elongated. A strong serration 
affeots their walls, leaving only the uppermost, leaf-sliapod extremities entire. The 
third adventitious and the piinoipal lateral saddles are even provided with little 
latei'al branches. 

There is a groat contrast in tho development of the main saddles and of the 
auxiliary series. 

Tho second lateral saddle is bordered by walls of very unequal height. Its 
unrbilical wall is very low and followed by a small lobe, which opens the auxiliary 
series. Each of tlie auxiliary saddles is dimoroid, but the depth of the true 
auxiliary lobes is but slightly larger than that of the indentations between the two 
tops of a bii)artite saddle. It seems as if by fusion of every two neighbouring simple 
saddles the dimeruid auxiliary saddles were developed in tlic same manner as des* 
oribod in the case of Bamhanagites Bimeri by E. v. Mojsisovios. 

There are Gve low auxiliary saddles between tho first auxiliary saddle and tho 
umbilical suture. 


}%mcnston8. 


Diimeter of the eliell .... t 

^ ,f Timbilicutf 

Height>of the laet ( above tho umbilical luture 
Tolntinn I „ „ prooediTif( whorl 

ThicknoHt of the last Tolntion • . # • 


• ora. 78 mm* 

• 2'6 
• » 81 

• IS 80 (( 

m II 14*5 Pf 
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The prosent species is a typical reprosentafiTO of the genos iBam^unagitet, 
closely agreeing with B. IHeneri in the arrangement of its sutural line. 

It is only distinguished from the species hitherto described by the development 
of an acute siphonal edge. 


Family; NOumDJS Mojs. 


Qeuus: CaaNiTES Mojsisovics. 


Garnitbs cf. RLORiDtrs Wulfen. PI. XIV, tig. 1. 

1793. NauiUui floridus Wulfen, Uber den Karnthnorigchen, pfaoonBohweiiii'on Holmintholiti p. US, Tai. 
XVIII, fig. Id, XXII, figs. 15, 16, XXIII. fig. 16 . 

1846. AmmoniiM fioriduM v. ITauer, UbiT die Cephalopoden des MuBchplinarmorH von llhdbrg 
Haldingor's Naturwissenscli. Abbandl. I. Bd. p. 22, Taf. T, figs. 5-14. 

1873. Pinacoeeras Jloridum^ t. Mojsiaovics, Die Oephalopodon dor ITaMatiei Kalko, Abbandl. K. K. (loul. 
Roiebianit. VI-l, p. 68, Tof. XXII, figs. 16, 16; XXY, figs 1-6. 

1882. C<Mmit€9 floriduH ▼. MojsisovicB, Die Cepbalopoden der Meditmaiien Tria8pro\ins, Abbandl. K. K. 
Oeol. Roichsonst. Bd. X, p. 228, Taf. L, figo. 5-8 ; LI, figs. 1-8. 

189U. Camitcitjloridun Diener, Mitheilungen fiber oinigo Cephalodonsuiton ans iIim iTnas dos auedlivbeii 
Bakony. Aus dem palfDontologisohon Anbaiig zu ** itesultate der wisseubc baltlichenj Mi forsebung 
dos Balatonsees/' Bd. 1, 1. Tboil. p. 17. 

1003. fioridux v. Mojsisovios. Die C epbalopoden der Hallblatter Kalko I. o.. VI-1, Supplomentbd., 

p, 812. 

Ammonitet floridm has often been quoted from the Triassic strata of the 
Himalayas. BuddhniteB Mama Dion, and Hmigaritea ('RimkinilesJ nitienaia Mojs. 
bare hotb been mistaken for the Alpine species by Suess Salter, Stoliozka, Griesbach 
and by the authors of the first edition of the *' Manual of the Geology of India. ” 

Among the ammonites collected in the Tropites-limestono of Lilinthi by the 
late Dr. A. v. Kratit, there is an incomplete but well-preserved specimen which 
seems to be very closely allied to Carmfea fioridtia. In this Alpine species the 
range of ciroumsoription is wider than is unusually the case iu species of Cephalopoda 
described by E. v. Mojsisovics. But the differences between forms which have 
hitherto been attributed to Oarnitea floridm are not less important than such 
as may be detected between thorn and my Himdlayan specimen. 

In its external oharaoters the present specimen agrees almost perfectly with 
the example lllnstrated by E. v. Mojsisovics in his Cepbalopoden der Mcditerranen 
Triasprovinz*’ FI. LI, fig. 6. It is a cast comprising one entire volution, but 
with its anterior portion partly broken oil. Its most remarkable feature is the 
acute siphonal edge. This feature is likewise exhibited in the abovd quoted 
Alpine type from Deutsoh*Bleiberff, wherc^as in the majority of exainples of 
Oarnitea fioridm the siphonal part is provided with two keels running parallel and 
standing very close to each other. Fig. 8 in the above quoted memoir of 
E. V. Mojsisovios clearly proves that the diileienoe in this feature is not due 
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to ft difference in the sbftpe of datts end of specimens proTided with their shell. 
The sharpening of the siphonal part to a knife'like edge is already exhibited at 
the beginning of the last rolntion. My specimen being the only representative of 
the species, I have not attempted to develop its inner whorls. Thus its earlier 
stages of growth are not known to me. 

The volutions overlap one another so completely that only a very narrow 
umbilicus is left open. The greatest transverse diameter of t||| shell dbrresponds 
to the umbilical region. From this region the lateral parts converge gradually 
towards the siphonal edge, imparting to the section of the whorls the shape of an 
arrow-head. 


Dimetuiom, 

Diameter of tbe abell oca. 72 mm. 

„ „ „ HTnbilieuM 2 „ 

Height of the ( above tbe umbilical suture • . • • • 39 », 

last volution i preceding lahorl ..... 2i t, 

TbicknchS of tbo last volution ... .... 15 „ 


Sutures . — In its general outlines the sutural line of the Himdlayan specimen 
strongly resembles that of Carnites floridns. There are, however, three adventi- 
tious elements clearly marked. The siphonal lobe is divided into two separate 
elements by a remarkable prominence, which assumes the character of a proper 
adventitious saddle. Thus in our speoimou the second adventitious saddle corresponds 
to the external adventitious saddle in the majority of Alpine representatives of this 
species. The following adventitious element is the largest and is but slightly 
surpassed in size by the principal lateral lobe and saddle. 

The second lateral lobe is broad and low, standing on an equal level with the 
auxiliary scries. 

The similarity of tho sutural lino of this specimen with the sutural lines figured 
by £. V. Mojsisovics in his monograph of the Hallstatt Cephalopoda is far greater 
than with those illustrated by that author in his “ Cephalopoden der Moditorranen 
Triasprovinz. ” Notwithstanding this obvious similarity there remains tho re- 
markable difference that in the Alpine Carnites floridus only two adventitious 
elements are present, the prominences, which are developed in the siphonal lobe 
in later stages of growth, never assuming the character of proper saddles. This 
ia, at least, tho opinion expressed by £. v. Mojsisovics. 

There seem, however, to he exceptions to this rule. The specimeu illustrated 
by E. V. Mojsisovics in his “ Cephalopoden der llallsttUter Kalke, ” 1. c., VI PI. XXV, 
fig. 4, oxhihits a sutural line, the arrangement of which agrees almost perfectly 
witli that of tho sutures of my Himdlayan form. One of the prominences of the 
siphonal lobe has been developed into a, proper saddle. Thus three, instead of two, 
adventitious olemonta are exposed in the example from Deutsch-Bleiberg in 
Carinthid. 

It might, of oourso, be a matter of disoussion whether this Alpine typo, with 
three adventitious elements, should or should not be considered identical with Carnites 
floridus. But this is a question of minor importance. What I wish to prove is the 
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among the group of European foroM. to whioh the denomination of Oamitee 
floridm has hitherto been assigned. 

If any palaeontologist should wish to spilt up t]^ speoies of Cwnitm floridna 
into a number of separate speeiest I hare no objection to offer. Indeed 1 consider 
that the two Tarieties from Eeutsoh'Bleiberg and from the Salzkammorgut differ 
to such an*extmit i^ the shape of their transverse section and of the siphonal part, 
that they should be united under the same specific name. But in any case the 
Himdlayan specimen here described, will have to remain within the group of 
Alpine Qamite»i of which it is the first true representative hitherto discovered 
in India. 

There are representatives of two more genera of Triassio ammonites to which 
the present specimen from Lilinthi might he compared, oir., Faratibetites and 
Sau&Htei. Both of these are distinguished by the presence of two marginal keels, 
although in FaratibetiteB Tomquisti those two keels are replaced by a blunt blade, 
thus resembling the external shape of our Camites. The arrangement of the 
sutural line exhibits, however, but little affinity. The adventitious elements are 
packed much more closely to each other and their characters as proper adventitious 
saddles are yet so indistinctly marked, that they may with equal reason be 
considered as the two unequal halves of one single bipartite saddle only. Far more 
remarkable is the affinity to the sutural line of Haueritee, 

From the group of beds No. 6 of the Bambanag section a fragment has been 
described by £. v. Mojsisovics as Saueritei ind. (Palseont. Indica ser. XV. 
Himdl. Foss. Vol. Ill, Pt. I, p. 88, PI. XVf, fig. C). Its sutures closely agree 
with those of my specimen in their general arrangement, being, however, more 
strongly serrated and showing a distinct tendency to a pbylloid structure by the 
development of little lateral branches of the larger saddles instead of the simple 
denticulations of CarnAtei. But otherwise its affinity is striking. The external 
lappet of the median prominence is developed into a proper adventitious saddle. The 
following lobe corresponds to the siphonal lobe in Carmtes. Of the two adjoining 
saddles the second is the larger and is pyramidal, exactly as in my specimen 
from the Tropites limestone of Lilinthi. I have, indeed, strong objections to raise 
against the correctness of assigning the fragment from the Bambanag range to the 
genus Emterites. 

E. V. Mojsisovics describes this fragment as being provided with a bluntly 
pointed external part, and justly remarks, that the tapering of the siphonal part 
to a blunt blade without a furrow has never been observed in Saueritei, I believe 
that the fragment, collected by mjself in the Bambanag section, ought to be classed 
among the nearest allies of Camites and may, perhaps, be a descendant of th^ species 
here described. 

If a special subgenerio denomination should be considered desirable for its 
distinotioD, the species identified with Mauerites by £. v. Mojsisovics might 
advantageously take the name of Metacarmfes* 
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Family : MEOAPHYlLITlVuE Mojs. 


Genus': Meoaphyllites MojsisoTios. 

Meoaphyllitbs Jakbas MiiDster. FI. Ill, fig,. 11. * 

1841. CeratiUi Jarhatt Graf zu Muoflier. Bfitriige zur Oeog. and Petrpfaotenkande det siidoefitliohon 
Tirol, p. 136. Taf. XV. fig. 25. 

1845. Ammonites umhilioAtus A. v. Kllpiteinv Beitriigo mr Geol. Kenntniss der 5»tUohen Alpen, p. 117» 
Taf. VI. fig. 6. 

1840. Ammonites Jarhas F. v. Tlaner. Cephalnpoddn des MuacholmormorR zu Bleiberg, Haidinger'a Natarwisa. 
Alihandl. 1. Bd. p. 26. Taf. 1, fig. 15. 

1847. Ammonites Jarhas F. v. Hauer. Neue Coplialopoden von Aasaee, ibid. Bd. I., p. 271. 

1849. Ammonites Jarhas Quonztedt, Cophalopoden. p. 240. Taf. XVllIi fig. 12. 

1809. Ammonites (Phylloceras) Jarhas Laabe, Fauna der Sohiebten von St. Cazsian, Denkzcbr. Kais. 
Akad. d. Wiasenzob. Wien. XXX, p. 86, Taf. XLI, fig. 12. 

1878. Pinaeoeeras ef* Jarhas E. v. Mojzizoricz. Daz Gebirge um Hallztait. Abhandl. K. K. Gool. Reiebzanzt. 
VM, p. 47, Taf. XIX. figz. 9. 10, 16. 

1882. Megaphifllites Jarhas £. v. Mojaisuvicz, Dio Cophalopodon der Mediterranen Trlazprovinz, Abbandl. 
K. K. Oool. Roiohzanzt. X. p. 193. Taf. LIT. figz. 7. 8. 

1902. Hfegaphyllites Jarhas E. v. MojziBovicz, Die Copbalopoden der HallztilUor Kalke, ibid* VI— -1, Sup- 
plemoutbund) p. 314. 

This is one of the commonest species of the ^mmmea leioatraca in the zones 
of Trachyceras Aon and Tr. Aonoidea in the Trias of the Eastern Alps. It is 
represented in A. v. Erafit’s collection from Tera Gddh by three specimens, one 
of them provided with its body-chamber, reaching a diameter of 30 mm. 

My Himdlayan examples are absolutely identical with the type^specimens 
from the carnio Hallstait limestones of Aussee, illustrated by £. v. Mojsisovics. 
The flattening of the lateral parts, characteristic of this species, is already exhibited 
in the small specimen illustrated, which consists of air-chambers only. It is 
still more conspicuous in the body-chamber specimen, which agrees most closely 
with the large example, illustrated on PI. XIX, fig. 10, of the Hallstatt mono- 
graph. The umbilicus is entirely closed. 

Dimeniions. 



Chimbered speoiincn 

Body -oh amber 


(fig. 11). 

zpeoimen. 

Dlamoter of the zbell • • ^ • 

. • 19 mm. 

80 mm. 

„ „ „ umbilicuz . . • 

• • ^ 

0 „ 

Height of ibe above the uoibilioal suture 

. • 10*6 „ 

18 „ 

last volution preceding whorl 

• • 0 ,1 

11 » 

Thioknezz of the lant volution • , • 

• • 8 „ 

12 


Sutures . — Agreeing almost entirely with those of the Alpine specimen from 
Stuores near St. Oassian, illustrated in Gephalopoden der Mediterranen Triaspro- 
vinz, Taf. LII, *fig. 8. Insignificant differences are noticed in the relative height of 
the siphonal saddle and second lateral lobe. 
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V9.im\y . LYTOCBBATiDuE Neumayr. 

Bubgenus : Dxsoophtilitss Hyatt. 

Hxsoovhyliitbs Ebnebi V. MojsisoTics. FI. V, fig. 5. 

1800. PhylloceraH Ehneri E. y. JiAojsifioTicB, Bdtriige twv KeniitnisB dor oboitriadisobpii Ccpbalo- 
podtnfaiiDen doB Hiiu&laja. Deukachr. bain. Ak ad. d. Wigs. W Ian. LXI1I» p. 669, Taf. XIX, 
fig. 6. 

1899. Phylioc$ra» jEbneri E. y. MojaiBoyictf, upper Triaselc Copbalopodafaunia of tbe lliin^layaH, Palieont 
Indiea, ser. XV, Him4l. Poai. Vol. Ill, Pt. 1, p. 116, PI. XIX. 6g. 6. 

The two genera Monop hyllitea Mojs. and Ehacophylliies Zittel are oonucoted 
by a very interesting group of transitional types, for which a new subgenus, 
J)iacophylHiea, has been proposed by A. Hyatt (in Zittel’s Text-book of Palecontology, 
London, 1900, Vol. I, p. 666). It is represented by two very nearly allied species, 
Diaeophy Hites patena Mojs. in the European, and J>. Ebneri in the Indian IVias. 

The collections from the Tropites'limestone of Lilinthi (A. v. Krafit) and of 
Kalapani (Smith) contain a rich material of LiaoophylUtea Ebneri. Of this 
species only a single incomplete specimen from the Daonella-bods of Lauka in 
Eumaon vras known to E. v. Mojsisovics. 

The examination of my materials proves that the typical form is subject to 
slight variations in the width of the umbilicus and in the rate of involution. 
Whereas the majority of specimens in this respect almost perfectly agr<ie with 
D. patena Mojs. from tbe norio Hallstatt-limestone, there are a few examples, in 
which the volutions increase more rapidly and the umbilicus is, consequently, 
less widely opened. It is, however, only right to add that the different varieties 
are connected by intermediate gradations and that the variations themselves are 
of such small importance that there is no reason to separate those varieties into 
several specific forms. 

The figured specimen is a good example of the second variety, distinguished 
by less slowly increasing whorls and by its smaller umbilicus. 

This specimen is the only one among my materials which is provided with a 
part of its body-chamber, which forms one-third of the last volution. 


Its measurements are as follows : — 

Diameter of the sboll • . ..•••••• 60 mm. 

„ „ „ umbiUooB • ^6 M 

Height of thoC above the ombilioal suture »» 

last volution I preceding whorl 18*6 „ 

ThiokoOBB of the last volution • . 18 „ 


In its transverse section the specimen agrees entirely with JD. patena. Frag- 
ments of the shell, which have been partly preserved, are nearly sniooih, with only 
delicate striae of growth. 
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only important feature of distinotion between 
patent v. Mojsiiorios (Ole Cephalopoden der Halletatter Kalke, Abbandl. K. K. 
Qool. Eeichsanst. VI-1, p. 84, Taf. XVI, fig. 18; XIX, fig. 17) and O. Ebneri i« the 
sutural line. 

As the poor state of preservation of the type speoimen from Lauka prevented 
the full exposure of its sutures, I am able to complete their somewhat fragmentary 
description given by E. v. Mojsisorios. * 

The sipbonal lobe is deeper and narrower than in 2). patent and divided by a 
high median prominence. The siphonal saddle is not monophyllic, as had been 
supposed by E. v. Mojsisovics, but distinctly diphyllio. But in contrast to the 
following saddles, the inner, not the outer, terminal leaf is more strongly deve* 
loped. In the second lateral saddle the monophyllic plan is much more distinctly 
marked than in 2). patent, the large terminal leaf being followed on either side 
by a smaller one, both standing on an e^ual level. The inner secondary leaf marks 
the beginning of several similar club-shaped phylla, which together form a sort of 
suspensive lobe and correspond to a rudimentary auxiliary series. 

— There exists also a very close affinity between this species and Dit- 
cophytlitet inttgnu Gemmellaro (I oefalopodi del Trias superiore della parte occident- 
al! della Sicilia, p. 298, Taf. I, figs. 21, 22 ; Taf. IX, dgs. 18-16), from the Triassic 
limestone of Castronuovo in Sicily. But I think that Gemmellaro has been perfectly 
right in separating them, although none of the characters of distinction enumerated 
by him can be really considered to be of specific value. As such characters the 
following may be noticed. 

The cordiform transverse section of Viseophyllitetlintignit differs by more 
strongly converging lateral parts. In the sutural line differences are also noticed, 
llio siphonal lobe of D. ititigtiit is considerably shorter; the external margin of 
the siphonal saddle has no secondary leaf underneath the upper mam phyllum, 
the principal lateral saddle does not show a distinct triphyllio arrangement of its 
terminal leaves as in 2). Ebneri. In all saddles the external leaves stand on a 
lower level, in proportion to the inner ones, than in DiteophyllUet Bbneri. 

The three hitherto described species of the genus Ditcophyllitet form a well- 
defined group of very closely allied forms, ranging from middle carnio into lower 
noric strata. 


B. ARCE8T01I)EA,(LB10BTBA.Ca MaCRODOUA). 

Family : ARCESTIDAS. 

• Genus: Aroestbs Suess. 

di'cettida, as is well known, play a very important part in limestone deposits 
of tlie Alpine ^Irias. In the Indian Triassio province only very few species have 
hitherto been found. E. v. Mojsisovics, indeed, states the preponderance of 



AEOESMM. 176 

Amnunm T'raftkj/oiimM aad the remarkeble raritif of AreeaHik hof the rich upper 
Ttiasdo leums of the Him&leyes to be one of their meet strtkii^ peculiarities. 
Re(|^rdi»g the distribuUon of Ai^eatida and in tbelflropites limestone 

of Byans th^r proportion more nearly approaches that irhi^ we are wont to find in 
the l^lstatt limestoue of Europe than in deposits of the Indian Triassic provinoe. 
In the Tropites limestone of Tera Gddb, Ealapani, Euti and Lilinthi, Arceatida 
ooour in re:^ large numbers, but the important part which they play in this fauna 
does not find an adequate expression in the description of the few species given in 
this memoir. 

The overwhelming majority of more than one hundred examples of Arceatida 
are inner nuclei and consequently unfit for specific determination. Every palm- 
ontologisti who has had to deal with representatives of this family, knows the diffi- 
culty of exact determinations, if both full-grown individuals and inner nuclei of 
the same species are not available for examination. 1 have, consequently, been 
obliged to leave many examples undetermined and I have preferred to describe 
only such specimens as are fit for » diagnosis of the species. But the number of 
species of Aroaatida represented in the fauna of the Tropites-limestono is certainly 
larger, especially among the group of Aroeatea infuahbiaii. 

1. A&CBSiBs niOBRTTs V. Mojslsovics. PI. XII, fig. 14. 

1873. Arce*t0i diatrut E. t. Moiaimvien, Dt« Cephalopoden der IlalUtiitter Kalke, Abbandl. K. K. U«vl. 

RelobiUMt. yi*l, p. 1S2, Taf. XLVII, fig. 1. LIT], flg. 20. 

The figured specimen from the Tropites-limestone of Ealapaui (coll. Erafft), 
consisting of a chambered nucleus and body-chamber with its peristome, is most 
probably identical with Aroeatea dicer ua Mojs. from the norio stage of the 
Hallstatt limestone. Its shape, involution and size agree exactly with that of the 
shell in the European examples of Aroeatea dioerua. 

The volutions are higher than thick. The umbilicus is open, not closed by a 
callosity. The inner nucleus, part of which has been laid bare by splitting off the 
body-chamber volution, agrees with inner nuclei of A. intnalabiotua in the presence 
of labise, which are slightly curved forward in tbc external region. The peristome 
shows two strong, horn-like projections, which laterally border a deep sinus on the 
siphonal part, whose convexity is turned backwards. From the umbilicus the 
apertural margin runs in a straight line to the anterior extremity of the born-like 
projections. The lateral contraction of the peristome is not considerable, as is 
shown in an illustration of the front view of my specimen,(fig. 14B). 

JDmenaiom. 


Diameter of tbe shell 47 mm. 

•• „ H nmbilioas eca. 8 „ 

Height of the last ( aboro the umbilical suture 26*6 

volution I „ „ preceding whorl 11 « 

ThieknoM of the luit volution , 2i » 


Suturea,’~~N ot known in detail. 
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2. Abcdstbs bicobkis t. Hauer. FI. XII, fig. 16. 

I860. Arceites hioomU £. V. Hauer. Nae/itrage zur Kenntnlw der Oephalopodenfaona der HalletSfcter 
Sohichten, Sitzgaber. Kaii. Akad. d. Wisiensob. 41, Bd. p. 143, Taf. IV, figa. 4*7. 

1873. ArceHea bieorni^l K. v. MojiieoYica. Die Cephalopoden dor Hallitfitter Kalke, Abhandl. K. K. Oeol. 
Heiohiaust. VM, p. 127, Taf. XLVIl, figa. 4-6 ; LIII, fig. 25. 

The differences betvreen Aroettea bioomis and A. iubbioornit Mojsisovios (False* 
ont. Indica, ser. XV, Himdl. Foss. Vol. Ill, Ft. 1, p. 99, FI. XX, fig. 6) are very 
slight. A. suhbioorimt according to the diagnosis given by E. r. Mojsisovios, 
is only distinguished by the presence of an apertural sinus with its concavity directed 
forward, between the two horn<liko projections of the peristome. Most of my 
specimens from the Tropites limestone of Ealapani and Tera Gddh hare the 
apertural margin cut off between the two horns of the peristome in a straight line, 
exactly as in the typical A. bicornia from the Subbullatus-beds of the Hallstatt* 
limestone. 

In a minority of examples a small sinus is developed, but is inferior in size 
to that of the peristome in Arceatea deoipiens v. Mojsisovlcs (Cephalopoden der 
Hallstiitter Kalkc, 1. o., p. 133, Taf. LIV, figs. 2, 3), which has been compared to 
A. aubbicornia by E. v. Mojsisoyios. As this oharaoter is so poorly developed in 
some of my Himalayan specimens, which otherwise closely agree with F. v. Hauer’s 
typo, esiiecially in the geniculatiou of the shell, I have united them with A. bicornia. 

The two figured specimens are typical examples of Arceatea bicornia^ agreeing 
with this Alpine species in their dimensions, in the oviform outline, the closed um- 
bilicus and the shape of the peristome. The knoe-shaped bend at the beginning 
of the last volution has been noticed in one of my specimens after the removal 
of the body -chamber. 

Dimenaiona. 


Diametei of the nhell . . • 24 mm 

„ „ „ umbiHous ......... 0 „ 

lleightof the last C above the ambilicaUuture . . • . • 14 „ 

volution C „ „ procoding whorl ..... 0 ,, 

Thickni 98 of the laut volution . , 11 

Sutures , — Not known. 


3. Arckstes subbicoenls V. Mojsisovics. 

Arceites iuhbicomii E. v. MojeiAovIoe, Heitriige zur KenntnisB der obitxiadiBchou Ocpbalo^todon- 
faunen del Himdlaya, Denkaclir. Kais. Akad. d. Wins. LXIII, p. 664, Taf. XX, fig. 10. 

181)2. Arceites ivbbioornis £. v. Mojaieoving, upper TriasBic Cophalopodafaunco of tbo Hirndlayae, Palseon- 
• tologm IndIcH,Her. XV. Himdl. Fbee. Vol. Ill, Pt. 1, p. 90, PI, XX, fig. 10. 

Among tho materials from Tera Gfidh oolleoted by Smith, there is a single 
fragment of the anterior portion of a body-ohamber, whioh shows the two Lorn* 
like projections of the peristome laterally bordered by a deep sinus, whose concavity 
is directed forward. It is the only specimen otArcestea in the Him&layan collection 
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in which this chnracter has been distinctly noticed. I thereloi* do not hesitate 
to identify this fragment with Arentei tubhioomis v. MojsisoiriCH. 

The complete specimen must have attained large dimensions, the transverse 
diameter of the peristome measuring 21 mm. 

, Subgenus t Pxoasobstes Mojsisovios. 

1 (4). Proabcestes of. Qattani v. Klipstein. PI. XII, figs. 10, 11. 

1846. Ammonitu Gajftani w KHpiteiti, tur Geologlsohctn Kenntniis der oestlioheu Alpofi» p. 110, 

Taf. y, fig. 4. 

1847. Ammonite* Oaj/tani F- ▼. Hauer, None Oophalopoden vou AuBiteo, Haidioger'a Naturnrisaeniioh 

Abhatidl. 1. p. 867. 

1849. AmmouitfM Qaytani F. t. Hauer. Naue Cepbalopodeu von HalMaU und Ausaoe, t&icf. Ill, p. 17, 

Taf. IV, fig's. 18, 14. 

I860. ArceaU$ Gaytani Laabe, Fauna dor Solilehten von St. Casslan, Denkscbr. ICais. Akad. d. WisionBoh. 

math, nat., Cl. XXX, Bd., p. 89, Taf. XLlll, fig. 6. 

1878. ArcMtea Gaytani E. v. MojainoTioa, Dio Cephalopodon dor 11 ullstiitler Kulke, Albandl. K. K. 

Cool. ReiohManat., VI-l, p. 100, Taf. LVIll, figs. 1, 3. 

1902. Proarcestes Gaytani K. v. Mojalaovies. ihid^ Sttpplf inontbd.i p. 269. 

The few Indian speoimens from the Tropites-limestone of Kalapani 
(ooll. Smith ) agree very closely with Proarcealea Oaytani, as is to be seen from the 
illustrations of a chambered internal cast and of a nearly complete example with its 
body ’Chamber. The latt«'r is a medium’sized specimen, my largest iudividuals being 
only little inferior in size to the type^spooimen from the Boethelstoin illustrated by 
E. V. Mojsisovios. 

Body’Chamhor volutions and inner nuclei do rot differ in shape. In both of 
them the umbilicus is open. The lateral parts are not quite regularly rounded, but 
show, though only to a certain extent, the flattening characteristic of Proaroeatea 
Gaytani. This feature is clearly marked only in full-grown individuals. The 
cross section is of nearly equal length and w idth. 

In the last volution of the chambered cast (tig. 11) a faintly marked contrac- 
tion is noticed. It occurs near the aperture of the volution. The line, which 
in the illustration might, perhaps, be mistaken for a second labia, is only an acci- 
dental fissure in the cast. The body -chamber volution does not show any trace of 
shell furrows or inner shelly ridges. 

Dimen9ion». 


Diameter of the Bbell . • • • 


. 

. 

. 41 mm 

•t 9 $ *9 

umbillcne • 

e 

• 


. 5 „ 

Height of the 1 

above tho umbilioal euturo 

• 

• 

. 

. i» .. 

laet volution I 

f, „ preceding vrborl 

• 

• 

• 

7-6 „ 

Thick nest of the last Tolution • • • 

• 

• « 

• * 

. . 21 


• 

Sutures . — The differences in the details of the sutural line between the speci- 
men figured and the European examples illustrated by £. v. Mojsisovios, are not 
suflioiently conspicuous to preclude their being attributed to individual variation. 
The saddles, it is true, are more slender and less richly Icptophyllio, but in this 

2 B 
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respect similar variation is alM seen in European speoimens of P. Ottffttmi. Them 
are even some individuals, in which the details of the sutures are different on both 
sides of the shell. 

The tjpe of sutures is that peculiar to the group of AtoestH hUmHwiH 
{Proareettet). The two principal saddles are situated on the siphonal part. There 
are at least thr<'e auxiliarj saddles outside the umbilical suture, but 1 have not 
succeeded in developing the auziliaiy series in the Umhilioal region. 

Itemarkt . — The only slight difference, which I have noticed between the Hall- 
statt type and iny Indian specimens, is the somewhat less flattened character of 
the flanks in tlie latter. In this respect they recall, perhaps, the unnamed species 
from the Halurites-limestone of the Bambanag range, which has been described 
as Proareestes sp. ind by E. v. Mojsisovios, but not illustrated in the PaleBontologia 
Indica (ser. XV. Himdiayan Foss. Vol. Ill, Ft. 1, p. 100). 

Although I am inclined to consider my Himdiayan specimens as identical with 
ProarceateB Gaytani, I have referred them to this European species only as cf,^ on 
account of this slight difference in the shape of the cross-section. 


Subgenus: PARAXCBaTss Mojsisovics. 

1 (5). Pabaucbstxss nov. sp. ex aff. Zitteli Mojs. FI. XII, fig. 19. 

Tho species, whicli is represented in the Hiindla}’an collection by a single but 
perfectly preserved specimen with body-chamber and peristome, from Ealapani, 
shows in its external shape a great resemblance to Pararcestea Zitteli v. Mojsisovios 
(Die Ccphalopodon der Hallstdtter Ealke, Abhandl. K. K. Qeol. Reiohsanst., VI-1 
p. 05, Taf. LVl, figs. 1, 2), from tiie oamlc stage of the Hallstatt^limestone. 

It agrees with tliis species in its most remarkable feature, the strong inflation 
of the last volution in tho vicinity of the peristome, which is connected with a 
flattening of the si phonal area. It is distinguished from Parareeetee Zitteli by 
tlm shape of the two broad and dee[> lahim. In P. Zitteli the lahise converge 
from either side, towards the siphonal part, where they meet in a sharp angle. In 
the present specie’s they cross the siphonal area in a very flat curve, with its 
convexity sUjrlitly turned forward, exactly as in Pamrceatee auhlahiatua Mojs. 

Another feature of distinction consists in the knee-shaped bend of the body- 
eliamber a quarter of one volution behind tho peristome. In this oharaotor our 
species rec.alls P. genuflexua Mojsisovios ( 1. c., p. 97» Taf. L, flg. 8 ; LIU, 
fig. 29 ). 

'I’he cast is almost perfectly smooth. In the vicinity of the peristome there 
are very d<>licate falciform striae. The apertural margin, which has been entirely 
’ preserved, follows exactly the direction of tliose falciform strim, describing 8 very 
flat sinus on the external part. 

Near the beginning of the last volution traces of the last air-chambers havo 
been noticed. The body-chamber consequently does not attain the length of an 
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k&o^smDM. 

entire faotliM 8i«>b8en noticed lb Pararon$i(^ ‘$m»Jlixu9 Mojs. 

and in oUgotareut Mojs. 

Dimentiotu. 


Diimeter of iba ahall • . • e . • • " . . 47 mm. 

•» MM n At tba pliCa of gauafiaxioii e • • • • 66 ,* 

„ M f, umbilieoa Pm 

Blight of tba r obora tba nmbilioal antnra • • • • « 98*6 ,, 

Uat volution I M •• piaoading wborl • • » • • 10 m 

Haight *> f 87 ii 

Thlokoaaa J volntion ni tba ploaa of ganoflaxton . « * 1 88 ,» 

Tbieknaai of tba laat volution 82 », 


d'ulerM.—'Kot known in detail. 


2 (6). Parabobstbs of. STVfBi T. MojsUoncs. PL Xll, fig. 18. 

1873. Aree«t«» Bturi E. t. MojiiMviofi Ole CephalopoJen der Hellitaiter Kalke, Abbundl. K. K. (leol. 
BeiehiBn.t„ VM, p.96, Tel. LVI. fig. 4. 

The figured specimen from Kuti (coll. Krafft) consisting of a body>chambcr 
without the peristome, belongs to a species of the group of aublabiati and appears 
from the shape of its cross-section to be most nearly allied to Purai'oeates Sturi 
from the camio stage of the Hallstait-limestone. It has beon provisionally referred 
to the species as qf., but its identity is as yet uncertain. 

At the beginning of the last volution the siphonal part is regularly rounded, 
but in later stages of growth it is sharpened into a bluntly rounded edge. Near 
the aperture an indistinct furrow is noticed on the oast. 

The umbilioas was probably not closed though very narrow, but this cannot 
be ascertained, the umbilical region having been partly injured by weathering. 

Dimenaiona. 

Diameter of the shell • • 44 mm. 

„ ,f „ umbilious Hu 

Height of the r above the umbiliqal suture . . . • . 23 „ 

last volution I „ „ preooding whorl H'5 „ 

Tbickuess of the Isst volution • « • • • • • • 21 „ 

Sutures . — Not known. 

3 (7). Pabaroestbs sp. ind. ex aff. sublabiato Mojs. PI. XII, 6g. 12. 

The figured specimen from Lilinthi (ooll. KraGft.) bears in its outward shape 
a strong resemblanoe to Joannitea, bat is provided with sutures clmraoteristic of 
Arceatee. It may, in all probability, be assigned to a species of tiie group of 
Parareeatea aublabiatua £. v. Mojsisovics (Vie Cephalopoden der Uallsth-tter’Kalke,. 
Abhandl. K. K. Qeol. Beiobsanst., VM, p. 04., Taf. LV. fig. 12). 

The last air-obamber is situated at the beginning of the last volution, which 
consequently belongs to the body-chamber. The peristome has not. boon preserved. 

The whorls are high-mouthed, with flatly arched lateral parts and with a 

Eb 2 
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regularly rounded aiphonal area, ^hich becomes somewhat flattened in the vicinity 
the aperture. In the penultimate whorl the umbilicus is narrow but open, whereas 
in the last volution it gradually tends to close, although not entirely. 

Three furrows or labise are counted on the oast of the last volution. They 
arc slightly falciform as in Jomnitea Klipateini Mojsisovics (1. c., p. 84, Taf. LXI, 
figs. 2, 8), and not straight as in Parareeates aublabiatua. They cross the siphonal 
part in a radial direction without turning forward anteriorly. • 

Shell covered with numerous dolioate striae of growth. Cast entirely smooth. 

Dimenaiona. 

Diameter of the bIioH ..*.••••. 64 mm. 

,» tt tt ombiliouH ••»....• 1 m 

of tlio f abfive tbo umbilical suture ..... 84 „ 

lafit volution C ,» „ preceding whorl »» 

Thiflknoiig of the last volution 23 „ 

—Agreeing with those of Pararceal^a aublabiatua. Four auxiliary 
saddles outside the umbilical suture. Only the siphonal saddle is situated on the 
external part. 

JRemarka . — In the Hirniilayan collection the group of Arceatea aublabiati 
(Pararoeatea) is represented by a few more specimens, which are certainly not 
identical with the present one. Their specific determination is impossible on 
account of their defective state of preservation. It is nevertheless interesting to 
establish the fact that the subgenus Pararceatea, unknown hitherto in the Indian 
Trias, is rather richly represented in the fauna of the Tropites-limcstone of Byans. 


Subgenus : Sthitahobstes v. Mojsisovics. 

1 (8). Stbnaucbstbs nov. sp. ind. ex aff. Folysphincto Mojs. FI. XII, fig. 18. 

Four speoimens from the Tropites-limesiono of Kalapani arc casts of body- . 
ohamber volutions, with weathered fragments of the shell preserved. All of thorn 
are of small size, the largest example attaining a diameter of 36 mm. 

In its general shape and involution this new siHioies of the group of Arceatea 
atibumbilienti (JStemroeatea) agrees with St. polyaphinctua v. Mojsisovics (Cephalo- 
podon dcr Ilallstatter Kalke, Abhandl. X. X. Geol. Eeichsanst., Vl*l, p. 146, 
Taf. LXVIII, fig. 7) from the norio IJallstatt-limestone of the Sommeraukogel. 
It has compressed, high-mouthed whorls, with flattened lateral parts and a rounded 
siphonal area. The siphonal margin is more distinctly marked tliau in the European 
form. The umbilicus is open. 

Tile species is easily distinguished from Stemreeatea polyaphiuetua by its 
smallef number of labiae, of which only four are counted to one volution. In 
number of labice the present species agrees with Stemreeatea planua B. v. Mojsisovios 
(1. c., p. 146, Taf. LXVIII, figs. 5, 6), from which it differs by the ^po of its 
siphonal part, which is narrow or even acute in St. planua. 



OLABISCITIDJ;. 


ISl 


Dimentiona. 


Diameier of the ehell • • • • 

fi M f* ttmUlieu • • • 

Height of the r abuTe the ambiiioal eatare 
laet volation 1 >• m preceding whorl 

Thlokneie of the laet volaiion • • • 


Not known in detail. 


% 


86*6 mm. 
3-6 „ 
13-6 .. 

7 


2 (9). Si'ENAttCESTKs 8p. ind. aff. suhumbilicato Bronn (?). 

A specimen from Kalapani, w'ith its body>ohambor partly preserved and unfit 
for illustration, recalls the well-known Stenarceaiea aubumbilicatua, one of the 
leading types of the noric stage of the Hallstatt-limestone. 

The narrow but open umbilicus is surrounded by a low spiral depression. This 
feature is one of the must characteristic and easily recognised in the examples of 
Alpine Arceatea aubumbilicati. No furrows have been noticed where the oast is 
exposed underneath the shell. The specimen has a diameter of 95 mm. 


Family : ChADISClTlhAi. 

Genus : Cladiscitbs Mojsisovios. 

1. Clamsoitbs of. NBOBTUS V. Mojsisovics. PI. XII, figs. 1, 2. 

1878. Cladiseit*!) wirttu v. MojiiBOvins. Die Cephalopodeo der HalUtattvr Kalke. Abhandl. K. K. Geul. 

KeioLaaBet, VM, p. 78, Taf. XXX. Eg. 2, Taf. XXXII, fig. 7. 

Two specimens from the Tropites*limestonc of Lilinthi (coll. Krafft) and Tora Gddh 
(coll. Smith) are very closely allied to Cladiadtea neurtua from the noric stage of 
the Hallstatt-limcstone, from which they differ only by very subordinate details of 
the sutural line, which are probably accidental. 

In the proportions of height and width of the cross section two species of the 
Hallstatt-limestone agree with CL neortua and might, consequently, put in a claim for 
comparison with our species. Those two species arc Cladiadtea monticoLf MojHisovics 
(1. c., p. 78, Taf. XXX, fig. 5, and Supplement p. 282) and Cl. craaaeatriatua 
V. Mojsisovios (1. o., p. 79, Taf. XXX, fig. 1, and Supplementbd., p. 279). 

In the sutural line of Cladiadtea montiaola the principal lateral saddle is the 
highest, whereas in the present form the sutural elements diminish regularly in 
height from the siphonal saddle down to the auxiliary saddles. 

A distinction from Cladiadtea craaaeatriatua is more difficult. The chief charac- 
ter in the sculpture of Cladiadtea craaaestriatua is the development of comparatively 
coarse spiral ribs on the lateral parts of the shell. My two specimens are casts with 
very few fragments of the shell adhering and as those fragments arq confined to the 
siphonal area, nothing is known about the ornamentation of the fianks. In the 
ornamentation of the shell along the external part the difference between 01. neortva 
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and Cl. erametlriatM » less •obvious. According to the diagnosis given W 
E. V. Mojaisovios, the latter species has the shell covered vrith very delicate sjpirai 
striee or is even smooth along the external area. In my Himdlayan tpeeimens the 
fragments of the shell adhering to the siphonal area are distinctly striated. I 
consequently deem it preferable to refer them provisionally to 01. neortue.. 


Dimen 8 ion 0 . 

Diameter of the eh^ll *••«•#••• 60 mm. 

,• M 91 umbilioue • • • • e # • • F ti 

Height of tho r abote the umbilical eutate 86 

laat volaiion I „ „ preceding whorl 20 

Thtokueho of the laat solution 80 


Suturet. — T'he serial arrangement of the sutures proves our specimens to belong 
to CladiBcite» {aenan atrieto), not to Sy pochtdiacitra (group of Cladiaeitea 
auhtornati). 

The siphonal saddle is situated entirely on the external area. Three lateral 
lobes and one auxiliary lobe are aocossible to examination, but two more auxiliary 
lobes ])robably follow outside the umbilical suture. 

T’he two Iralvos of tho siphonal saddle are unsymmetrioal. The inner ramifi- 
cations are larger than the outer ones. The only difference between Cladiaeitea 
neoHva and my Indian type-speoimon (fig. 2) consists in the broader development of 
the stems in all saddles, but this character is, perhaps, only due to a deeper 
grinding off of tlie surface of the oast. It only needs a glance at the sutures of 
Cl. diuhtrnua, as illustrated by E. v. Mojsisovios (1. c., Taf. XXXIT, fig. 10) to sec 
the difference in the stems of the saddles caused by grinding off the surface of the 
oast irregularly. 

2 Cladibcites sp. ind. aff. moboso Mojs. PI. XII, fig. 8. 

This type, which is represented in the Himalayan collection by a single 
entirely cliambered specimen from Kalapani (coll. Smith), shows a great morpholo- 
gical resemblance to three European species, namsly, Cladiaeitea quadratua Mojs. 
(Cephnlopoden dcr Hallstfttter Kalkc, Abhandl. K. K. Geol. Eeiohsanst., VI-1, 
p. 70, Taf. XXVIII. fig. 8, XXXII, fig. 6), Cl. moroana Mojsisovios {ibidem p. 76, 
Taf. XXXll, tig. 8), and Cf. puaillua Mojsisovios (*6tdm p. 77, Taf. XXVIII, 
fig. 4). Prom all of them it differs by its more compressed shape and by its liigh- 
mouthed cross section. The greatest width is attaimid by the whorls in the middle 
of their height. 

The siphonal area is perfectly fiat and separated from the regularly vaulted 
lateral parts by a bluntly rounded edge. 


Dimenaiona. 

Diameter of llitf) H hell *25 lom, 

„ ^ M I. umbiH<'UB • • . . . • • * 0 

Height of the T above the iimhiUoal silt nre • . « • « 16 ^ 

laet Yolntion \ „ preeediog whoil 0 

TliiokiieBa of the last volution « • 



Sui^»,’r-’lSh» ftiixiUaiy teties i$ not ^iitireljfc aooeaaibliB i<> ^mixiation, but 
&otu thfii {KNatibiu of the leoosd ouxUittvy lobe, the presraoe of likiii^ auxiliary lobes 
outside the utubUicus appears highly jwobable* In this obarheterthe present species 
agrees with morosKS fross the none s|l>a|^ eg Iho Hallstatt'limestone, 

whereas 0/flKZss^^e* geadra/ns aud' 01, ptuillut are distinguished by the presence of 
two auxiliary lobtt only. From Cl. puailliu my Himalayan specimen differs more- 
over by th(S position of its prinoipal lateral, lobe, which is situated on the flank, not 
on the extmial area. 


Family : lOBITlJ)^. 

Genus: Loniras Mojsisoyics. 

1. Lobitbs sp. ind, of. BLLiPTictls Hau^. PI. XV, figs. 8, 20. 

1860. Cljjfdonitsi eliipt*<!u» F, r. Haaeri eac pari 0 , 2)aohtrf«gr zar Kenrinin dcr Oephalopoden fauna der 
Hftllfltiitter Bohichteiii Sitzgiber. KaU. Akad. d. Wiis. Wien, XLl. math. nai. Ch, p, 128, Taf. V, 
agi. 12-14 (fioa 8— 11). 

1878. Lobiteg gllipHcufi £. v. MojaiBoviov, Die Cephalopoden det Hallatiitter Kftlke, Abhahdl. K. K. 
Oeor. ReiebaanaL. VI, p. 161, Taf. LXVIII. figa. 17, 18 ; LXIX, figs. 1-8. 

1902. gliiptieus £. v. Mojaiaovioa. ibidem Supploment, p. 289. 

Notwithstanding the difference in size between the figured specimen from the 
Tropites-limestone of Kalapani (coll. Krafft) and the European types of LoMtes 
ellipHous from the middle oamio stage of tho Ifallstatt-limestont*, 1 should not have 
hesitated to venture on a direct identification, had not slight deviations in some 
subordinate details been noticed. But in the genus Lohites such a narrow circum- 
scription of species has been introduced by E. v. Mojsisovios, that a specific value is 
conceded to features, which in other genera of ammonites could only be regarded 
as of varietal importance. I must, consequently, bo satisfied with referring 
my Him&layan examtiles to a species which is very closely allied to L. elUpticna 
hut not e.Kaotly identical with it. 

The figured specimen closely agrees with Lohih 6 eHiptione in its general shajic 
and cross -seotion. At the beginning of the last volution, which belongs entirely to 
the hody-ohamber, the shell is globose, with strongly inflated lateral parts and a 
rounded siphonal part. But in later stages of growtli the transverse section 
gradually becomes lenticular, the lateral parts being flattened and the siphonal area 
narrow and steeply rounded, assuming the shape of a bluntly rounded o<lgo. 

The umbilicus is not entirely closed, as in typical specimens of L. elUpHcue. 

On the other hand the evolution of the aportural margin agrees exactlv with 
that in the European species. The umbilical suture in leaving the normal spiral, 
unites with the upertural margin in a small, protracted lappet. 

lu its ornamentation my specimen also differs slightly from the typical Lobiles 
eltipUeus, its delicate transverse striae being gently curved, with their ooucavitv 
turned anteriorly, not straight and radial. In this character it agrees with 
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Lobite^ »uhelUpticu» Mojsisoyicg (1. c., p. 162, Taf. LXIX, fig. 4), irhioh is^ 
however, distinguished by more numerous and strongly nuwked striations or folds. 


Dtmetttiona. 

Diamfiter of the shell .••••••>#• 19 mm 

I, iimhilictia •••••••«• 0*6 » 

Height of the raboTe the ambllioal rature • • • • • 8 ,i 

lant volution ( „ » preoedlng whorl .»•••• 2 n 

Thiokneie of the laet volution ••••••••« 7*5 ^ 


Sutures . — I have succeeded in developing the sutural line of a second 
specimen by scaling off its body-chamber volutions. 

The sutures agree with those of Lobites ellipUcus in most of the essential 
I)oint8. Five saddles stand outside the umbilical suture. The first and third saddles 
are the largest. The siphonal prominence is broad, but lower than the second 
saddle. I have not been able to notice the depression on its top, which has been 
described by E. v. Mojsisovics, the small size of my specimen not permitting the 
observation of such details. The siphonal lobe and the two following lobes stand 
at an equal level. 

2. Lobites sp. ind. (aff. pistjm Muust.P). FI. XII, fig. 9. 

From the Tropites-li roestone of Kalapani (coll. Krafft) there is a single, small 
specimen of Lohites, which might perhaps be placed near L. pisum Milnster 
{vide E. V. Mojsisovics, Cephalopoden der Hallstatter Kalko, Abhandl. K. K. 
Geol. Reichsanst., VI -1, p. 166, Taf. LXVIII, figs. 9, 11). Provided this determi- 
nation wore proved to be correct, it might be classed with the subgenus Faralobites 
Moj^isovios (1. c.. Supplemented., p. 287). But the only speoimen available to me 
for examination docs not appear sufficient to enable me to come to a tolerably 
certain decision about its specific position. 

The cast, which is provided with its body-chamber and mouth-margin, is 
globose, with strongly inflated whorls and a regularly rounded siphonal part. Its 
surface is perfectly smooth. 

In contrast to Lobites pisum the shape of the last volution is not altered in the 
vicinity of the aperture. From the closed umbilicus the apertural margin is pro- 
tracted radially in a straight lino for a distance of 1 mm. where it becomes geniou- 
latod . From this spot, which corresponds to the small lateral lappet in the group 
of Lohites elliptious, the margin describes a sigmoidal curve and unites with the 
anteriorly protracted lappet along the siphonal part. 

Dimensions. 

Diaioettir of tlio shell • • • ^ • • • • « , .11 mm. 

• * t, ti umbiliouB •••••.••« 0 „ 

• Height of the r above the nmbilioal suture 6 „ 

la.st volution. \ „ „ preceding whorl . • , • . 2 

Thickness of the last volution ••••.•••7 m 

Sutures . — Not known. 
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FAUNISTIO RESULTS. 

In order to give a complete picture of the fauna of the Tropites'llmestone of 
Byana all the species described in the text, which have been oolleoted at Kalapaoi, 
Tera Gddh, Nihal, Lilinthi and Kuti by Smith and A. v. Krallt, are included in 
the fcdlowing list. 

Brachiopoda. 

!• JLhynchonella angultfrom fiiitn. 

Gasteropoda* 

2. Loxonema sp. ind. 

Lcmellibranchiata* 

5. llatobia qf. faseigera 

4. ,1 comata Bittn. 

5* Avicula sp. ind, aff, To/ana Rittn. 

6. j| 8p* ind, aff, caudata Stopp. 

Cephalopoda. 

a. Dibrmchiata. 

7. Atractiiea ef. ellipticua Mojs. 

8. II u/' convergent Hauer. 

b. Nautiloidea* 

9. Orthoceraa cf. triadicum Moje. 

}i <ff^ dubium Hauer. 

11. fi sp. ind. (group of 0. striata). 

12. (irypoceras sp. ind. aff. mesodico Hauer. 

IS# Proelgdonautilus griesbachif ormis nov. ep* 

c. Ammonoidea, 

14. Pinacoeeras parma Mojs. 

16. ,1 Metterniehii Hauer var, 

16, „ Beeekeri dot. sp. 

‘’’0*' Mojs. 

18. Fladtea polydactylut var. Oldhami Mojs. 

19. „ ip. ind. ex aff. peraueti Mojs. 

80. Bambanapites Kraffti nov. sp. 

21. Carnitea <ff. fioridna Wnlf. 

22. Megaphpllitea farbaa Miinet. 

28. JHaeophyllitea Bbneri Mojs. 

84. Arceatea dieerna Mojs. 

26. ,, bieornia Hauer. 

26. „ aubbieornia Mojs. 

27. Proarceatea ef. Qaytani Klipst. 
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28. Parareettei nov! »p. es aff. ZiUeU Mojs. 

29. „ Sturi Moja. 

80. n tp. ind. eg off. tvblahiaio Moja. 

81. 8teMree$te$ nov. *p. iud. eg aff. polytphiMto Mojs. 

82. „ tp. ind. ex aff. aubuMlicato Brons. 

88. Cladi$eite» qf, neorlua Moja. 

84. „ ap. ind. aff. moroao Moja. 

85. Ldbitea ap. ind. qf. elliptieua Hauer. 

86. „ ap. ind. {aff. piaum Miioat ?). 

37. IlelictUea ef. penidnlaio Hauer. 

88. „ qf‘ anlgenitulato Moja. 

59. „ tp. ind, aff. Beneckei Moja. 

40. „ Canningi nov. ap. 

41. VKormcditea faaciatna Moja. 

42. „ ap. ind. aff, juvavieo Moja. 

48. Buchitea qf. hilarit Moja. 

44. „ Emertoni noT. ap. 

45. Thiahitea Meleagri Moja. 

46. I, Jtonaldakagi nov. ap. 

47. „ Campbelli nov. ap. 

48. II (f) nov. tp. ind. 

49. Paratkitbitea qf. aeapJdti/ormia Hauer. 

50. „ qf. Hprtli Mojf. . 

61. ,1 Windhami nov. ap. 

52. „ nodiger nov. op, 

63. JellinekiUt nov. gen. Barnardi nov. op. 

54. ,1 Saunderai nov. ap. . 

56. ,1 Jiovegi nov. ap. 

56. Arpaditea Taaailo Moja. 

57. Bittmaritea Bawlinaoni nov. ap. 

58. I, tp. ind. ex. aff. Lilli GUmb. 

69. II Trailli nov. ap. 

60. II Trailliformia nov. ap. 

61. II Teragadhenaia nov. ap. 

62. II {?) nov. ap. ind, 

63. Traehypleuraapiditea nov. aabgen. OriffUhi nov. ap, , 

64. II Mataoni nov. ap. 

65. Sieinmannitea qf. Ittbboeki Moja. 

66* Baphnitea ap. ind. aff, Vngeri Moja. 

67. Bionitet ap. ind. ex aff. Cottar Moja. 

68. Brepanitea ap. ind. ex aff. Marapat Moja. 

69. „ Sehneherii nov. ap. 

70. ,| Xattmani nov. ap* 

71. Cgrtopleuritea Frethfield* pov. ap. 

72. „ tp. ind. ex uff.\AgrippiMt ln^oja* 

73. Tihetitea ef. Bpalli Mojo. 

, 74. Anaiibetilea Kelvini Moja. 

75. II Hobaoniim, ipi 


>» 
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76. PifaUittit€$ Adoiphi Mojs. 


77. 

91 

of, Bertrandi Moj«. 

78. 

i» 

rf, Goihiei Mojs, 

79. 

H 

ind* aS Toraquinti li|ll|ojs« 

80. 

99 

JFkeelori nov. sp. 

81. 

JeaniMnitei llogarti nov. sp. 

sa. 

HimamtiUB nov. sub^n. WaUom nov. sp. 

83. 

PolpcffcluB H^nseli Oppi^l• 

84. 

ClionitcB graeilii nov. sp. 

80. 

19 

9p, ind aff. Hnghoaii Mojs, 

86. 

11 

Bp, ind, aff* aberrana Mojs, 

87. 

11 

Btaunioni nov. sp. 

88. 

11 

nov, ap, ind, eio aff, Dolloano Mojs. 

80, TrachtfcetaB nov, ttp, ind* 

90. 

Protraehjfeeras Annoni notr. sp. 

91. 

it 

ap. ind. 

9a. 

&andlingiit% Peanoni nov. sp. 

98. 

11 

Tuekeri nov, sp. 

94. 

ii 

Ofibaana v. Dittm. 

90. 

If 

ap, ind, ax aff, Archibald i Mojs. 

06. 

Sirenitea traehjfeeratoidea nov • gp. 

97. 

11 

ap, ind, ex aff Kohanyi Mojs . 

98. 

>1 

Pamphagua Dittm. 

99. 

11 

Agriodua Dittm. 

100. 

11 

ef, Argonaula Mojs. 

101. 

If 

ap* ind, ex aff, Argonantm Mojs, 

lOB. 

11 

argonautotforfhia nov. sp. 

108. 

n 

qf, Diana Mojs, 

104. 

it 

Mva Mojs, 

106. 

it 

Alixia nov. sp. 

106. 

it 

Vredenburgi nov. sp. 

107. 

11 

ap, ind, ex aff, Vredenbm gi Dien. 

108. 

Jnaaireuites qf, Menelaus Moja^ 

109. 

11 

Oreeni nov. sp. 

110. 

Viatichites nov, ap,ind. aff, megacantlio Mojs. 

111. 

it 

SoUaaii nov. sp. 

iia. 

it 

Faleoneri nov. sp. 

118. 

it 

ap* ind, aff, eeliico Mojs. 

114. 

Si 

ap, ind. aff, Atropna Dittm. 

115, 

it 

qf, Harpaloe Dittm. 

116. 

11 

ap, ind, aff, Minoa Mojs, 

117. 

11 

Younphnabandi noV. sp. 

118. 

11 

ap, ind, aff. Tounghnabanii Dion. 

110. 

11 

Beynoldai nov. sp. 

lao. 

11 

eeioldtiformia nov. sp. 

lai. 

EetolcHea Hollandi nov, sp. 

laa. 

1* 

ariettformia nov, sp 

las. 

If 

nov, ap, ind, aff, tioehatetteri Mojs. 

124. 

11 

Duneani nov sp. 


Sea 
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125, heuUtes Smithii nov. sp. 
l&ff. Ileimi Mojs. 

127. }) 9p. ind, aff, obolino Dittm. 

128. IIalorite 9 9p. iniL ex aff. proeyon Mojp. 

129. Jorites dacf/ormin nov. sp. 

180. 19 8peciabiU$ nov. sp. 

131. Gonionotitea Oemmellaroi nov. sp. 

182. ParqfUPavifes Jacqnini Mojs 

183. Anutomitea apeeioms nov. sp. 

184. „ cf» crasse/dfcains Mojs. 

186. 9, cf, FMen Mojn, 

186. „ /tp, ftid. (tff. FUcheri Mojs» 

187. „ Berea/ordi nov, pp. 

138. 19 cj\ Theodori Mojs. 

189. „ Fdyari Mojs. 

140. Didj^mites teetm Mojs. 

141. 19 ap. uuh aff. Qnenatedli Mojs. 

142. ap, indm ////. aubplohua Mojs. 

148. „ Kiiohini nnv. sp. 

144. Rihinha {Mciaaihiniea ?) dov. sp. 

146, Futomoeeraa Krafff! nov. sp. 

146. 99 dilojaiwvicv nov. sp, 

1 47. „ cf, aandUnpcMae Hauer. 

148. Margofitea ej\ anciua Hitt in. 

149. ,, Smhena nov, sp. 

1 TjO. 99 nor, ap, ind, aff ancto Dittm. 

151. „ cf, Cf rcampinatfia Mojs, 

162. ,9 G corgi i Mojs. 

153, ,, ap, fttd, aff, Gcorgii Mojs. 

154, ,9 Devaacna nov. sp. 

155, Tfopites auhhidlafua Hauer. 

166, 9, cffnaobuUaiuayLo^^, 

157, „ cf, diarohallatna Mojs. 

158. „ cf. Eat cl lac Mojs. 

1 59. 99 nov. sp. 

100. ,, Wodani Mojs. 

161. ,, cf, Paracclai Mojs. 

162. „ Jalandhara nov. sp. 

168. „ ap, tnd, off acatnngulo Mojs. 

164. 99 hdapanieua MoJh. 

106. Amtropifca nihalvnaia nov, pp. 

166. „ margaritiformia nov. Bp, 

167. Paratropitca lilinthicna nov. sp. 

168. Tropieeltitca nriefifoidea nov, sp. 


f 


Uicre are, on the whole, 168 forms known up to the present time from the 
horizon. Not IdSs than 166 species, that is to say an overwhelming majority, are 
ammonites. Ihc Tropites-limestenc of Byans may consequently be termed a 
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cophalopod'bearing facies with full reason. Tn* no other Tfiwhio horizon of the 
Himalayas — if perhaps we except the Halorites beds of the Bambanag range- 
does the most oharacteristio feature consist in an equal pr««doininanoe of the class of 
Cephalopoda. 

The fauna of the Tropites<limestone of Byans is extraordinarily rich in species. 
There are few horizons in the Alpine Trias and none in extra*Alpine territories 
which surpass it in this respect. From the Hitndlayan Musohelkalk 118 species 
(90 ammonites), from the Halorites-limestone 62 species (56 ammonites) hare 
been described hitherto. Both horizons are consequently inferior to the Tropites* 
limestone of Byans in the richness of their faunee. 

Among 166 species of ammonites 102 are peculiar to the Tropitos'limestone of 
Byans and only 63 arc identical with species from the Baloritcs-limestonc of the 
Himalayas or from the Triassio Hallstatt-limestone of the Eastern Alps. But among 
the new species a very large percentage are very nearly allied to European forms, 
whereas the number of faunistic elements, which impart to the Indian Triassio 
province the character of a zoogeographical region of its own, is less considerable. 

Among those faunistic elements peculiar to the Tropites-limestone of Byans 
must be mentioned those which take the first rank 'The strange genus JellinekUes, 
whose systematic position is as yet doubtful, the new subgenus TrachypleuraapiditeBt 
which is certainly allied to JHtlmaritea Mojs., but shows remarkable morpholo* 
gioal affinities to Traohyceraa ; the subgenus JImavalites, in which characters of 
AcemtUnitea, Sagenitea and Trachyceraa are united; the group of Sirenitea 
Fredenburgi Dien., an isolated type oC the genus Sirenitea, distinguished by its 
very delicate sculpture, thin, thread*like ribs, and transversely elongated tubercles. 
As species representing types, which differ widely from Alpine forms, I have to 
mention here ’.^Drepanitea Schueherti and Dr, Eaatmani, differing completely 
from the Drepmitea of the Mediterranean Triassic province ; Clionitea graeilia, the 
only species of the genus with a narrow umbilicus ; Diatichitea eotolcitiformia, a 
transitional shape between the genera Diatiohitea and Eotoloitea ; Tropioeltitea 
arietitoidea of remarkable similarity with liassic Arietidee ; Amfropitca margariti- 
Jbrmia, which recalls the genus Ma/rgaritea in its external characters. 

The relations with upper Triassio faunee of the Mediterranean region are most 
clearly indicated by the occurrence of numerous identical or very closely allied 
forms in the two areas. But the assemblage of those species in the Tropites lime- 
stone of Byans is very peculiar and exhibits rather conflicting characters. 

Among the species identical or very closely allied with those of the upper Trias- 
sic rocks of the Eastern Alps a large number points to the carrUc stage, especially to 
an age approximately equal to that of the Subbullatus bods of the Salzkammergut. 
In Griesbach’s little collection from Ealapani, containing ten species of 
ammonites altogether, all the elements represented pointed to the carnic stage.' 
Their examination led E. v. Mojsisovics to the following conclusion "I consider 
the Tropites-limestone of Ealapani as the exact liomotaxial equivalent of the 
tuvalic Tropites-limestone of the Mediterranean province. There exists in both 
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canes tict only the same assooiatidh of general but also close speoifio relatiouhi^, 
Urbicli in a better state of preservation of the speoiraens might perhaps |mvo led 
to the identification of some forms with European species. ” (HimAl. Foss. Vbl. II1» 
Pt. 1, p. 130.) 

The oamic type of the fauna shows itself in the following list of ammonites *.— > 

JiuchiUs cf. hilarii MoJb. 

Jrpadiien Tamh Moja. ^ 

Polyeyelui Hen^^U Oppel. 

Trachyeerai sp. ind« 

SanJlingiieft tf. Oribasus Dittin« 

Sirenite$ ip, aff. Kohdnyi ' 

Tamphagui Dittm. 

„ Jgriodm Hxiim, 

Jftaitrenifei ef, Menelaui Mojf. 
liculiiei Heimi Mojs. 

a oholino Dittm. • 

Joviiti daciformii Diener. • 

,1 ipeeialilii Diener. * 

Anatomitei cf, eraaeflteatui Moja. 

I, cf, Tkeodori Mojs. 

ef, Edgari Moja. 

„ c/. Ftieheri Mojs, 

lintomoeeeai ef, iandlingeme Hauer. 

3{aftjarifei ef, eircuwijnnatui Mojs. 

„ cf, metus Dittm. 

„ Georgii Mojs. 

Tfopiiti mbbuUatui Hauer. 

„ cf fneobnllatiti Mojs. 

ri cf diicobullaitti Mojs. 

„ ef, EHellm Mojs. 

it ip, ini, aff, acntangulo Moj^. 

„ Vfodani Mojs. 
i, ef, Taracilii Moj**. 

Pinacoeerai cf rex Mojs. 

Placftci ip, ind, ex aff-peraneti Mojs. ® 
ttegaphyllUei Jarhai Muntt. 

Carnitei efjloridne Wulf. 
iJiicopkyllitei Ebneri Mojs. 

Arociteibicornii Hauer. . 

Proareatei cf, Gaytani Klipst. 

Pararceitei Bturi Mojs. 

Lolita ip, ind, cf, eUiptiem Hauer. 

Ytry* nesrty allied to the true 8, Kohangi from the julic (middle- cariiie) substage of tbo Salskammergat. 

^ Differing fxom /• ohoUnus only by io8*gnifi(«aiit details in (be arrangement of tbo intnral lino. 

* Veiy nearly allied to doiiUidaeui Mojo. 

'* Very nearly alljpd to /. hoimniU Mojp. In Ibe European Trias the inb-genna Joeitn is entirely veitrUted to 
beds or rarair age. 

^ Probably Identical with a speciti from the carnis Daonolla beda of the CeutrarHimilayai. 
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A; ilftuiMitio «lemeats poii^iBg to a oamio ago oi tho 'rrk>pito(^liaie8toae of 
Byam we find also two species of tiie inbgeaas JProfra^hifset'ai, tlufco speoies oE 
tbo gnbgeoiHi TM$Mte», two specie) oEtbe genus Bittomtmef tM ond oae speoies of the 
genus Qomonoiitis. AltboogU the speoifio similarities uf those elements with 
Buropean types are rather distant, they oin be brought forward in favour of a oarnio 
age, because no repreioatatiros of those four genera or sub-genera have in Europe 
boon founAin buds younger than the carnic stage. 

The typical oarnic habit of the fainistio elements enumerated is chiefly marko I 
by the presence of twelve genera or sub-genera, which arc restricted to the oarnio 
stage of the Mediterranean proviuco and do Uot there extend into the norio stage. 
These genera or sub-genera are ThitbUet, ArpadUes, Traohyoerm, ProtraohycemB, 
Jooitet, Oonionotitea, JSutomoeeraa, Amtfopitea, Carnitea, Proarceatea, Pararoeatast 
Lobitea. 

To the oarnio elements of the fauna all species of LamalUbranohiata and Dibmn- 
chiata must be added which are either identical with, or nearly related to Indian 
speoios from the Daonellabods {Ralobia qf.faaoigera, H. ef, conafa Bittu.) or with 
European forms {Avioula c^. Tofanm^ A. aff> caudafa, AfmcUfea of. oonvergena, 
A, (f. ellipUcua). 

Tho relationship to the oarnio stage is, as cm be easily se)n, manifold. The 
majority of faunistic olomonts oontainod in tho preooding lists points to the zone of 
‘ Tropitea aubbullatua (turalio substage). But there are also rolations with tho julic 
fauna of the zone of Traohyoeraa aonoidaa. In tho list quoted above there are 
altogether 28 species of ammonites, whioh have been directly idontifiod with European 
species or referred to such as Among them 9 belong to the julic, 16 to the 

tttvalio sub-stage and 3 are common to both sub 'stages. It ispvilont from this 
proportion that tiio greater number of relationships and analogies arc in favour of a 
correlation with the tuvaHo sub-stage. 

Tho oiroumstanoe that Trachyeeraa and Prolrachyceraa have up to tho present 
time been stated to occur only in beds older than tho tuvalio Tropitos-limestono 
of the Alpine region in Europe, cannot influonco the determination of the age, 
as the genus Traohyeeraa, which in Europe appears for tho last time in tho zone of « 
Trachyeeraa Aonoidea has been found iu the Tropites be Is of Oalifornia, of undoubt- 
edly tuvalio ago, by J. Perrin Smith.' Bspeoiully those groups of oarnio elements, 
whioh give to tho fanua its peculiar type and are conspicuous for their speoifio 
fecundity, such as Tropitea^ Margariiea, Anatomitea, are fouud iu the tuvalio 
sub-stage of the Hallstatt-limestone. 

Notwithstanding lliese striking affinities of the fauna of the Tropites-limestono 
of Byans to that of the SubbnUatus zone of the Hallstatt limestone, the question of 
its ago becomes very oomplioated if we examine the second faunistic clement, which 
is equally distributed in the Tropites-limestono. This element consists of .species 

' /. Pirrin Smith i Tho metamorphio Mriei of 8ht,ta Connty. Cdiforiiia, Amuri^n Joarn. of aeologj, 
Wol. II, p. (MW. Ifaiozoie efafngos in fanoal goograpb; of Californio, ibU. Vol. Hi, p. S77. 
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and genera of ammonites oharadteristic of the norie stage of the Meditenanean 
province. 

The species of ammonites bearing the stamp of a norio age are contained in 
the following list 

Ilelictitti cf. geniculato Mojs. 

„ cf. subgeniculato Mojs. 

„ sp, ind. aff* Beneekei MojsJ * 

PhormidUcB /amaiu9 Moje. 

n off Jfivaf ieo Mojs. 

Paratktsbites c/, scapiiH/ormis Hauer. 

,, c/. Jlyrili Mojs. 

Sfrinmanniles cf. Lubboeki Mojs. 

Daphnites np. aff. IJpgeri Mojs, 

BioniUs Hp. ind. aff Casar Moja. 

Brepanites $p, ind, aff, Alar%fa$ Mojs* 

CgrtoplciniteH sp, ind» aff, Agrippina Moja. 

Tibelite^ ef. ByMi Mojs. 

AnatibetitcM Kelvini Mojs. 

ParatilefiieH Adotphi Moja. 

II Bertrand! Moja. 

„ cf. Gcikiii Moja. 

Acanthinites Ilogarti Diener.* 

Disiieities cf Ilarpalos Dittm. 

Bireniies cf Argonauia Moja. 
ef. Liana Moja. 

„ Eva Mojs. 

Halorites ind. aff. proeyon Moja. 

Parqjuvaritee Jacquini Moja. 

Ectolcites sp. ind. aff. Ilochstettefi Moja. 

Lidymitee iectuH Moja. 

Pinaeoceras parma Moja. 

MeUernichii var. Hauer. 

Bambanagites Kraffti Dieuer. 

ArceHes dieerns Mojs. 

Steuareesfea aff. polyaphineh Mojs. 

I, aff. subumbitiealo Broun. 

Cladiscites cf. neorlns Mojs. 

To this list must bo added six speoies of the group of Distichites megacanthi, 
which in the Uallstatt-limestone is entirely restricted to beds of norio agC| two 
species of Lrepanites, two species of Parathiahitest three speoies of Ectolcite$f three 
species of PidgmUea^nW genera of exclusively norio ago. Thus the number 
of species of ammonites in the Tropitesdimestone of Byans pointing to a norio 
age is raised to 49, or one-third of the entire number of species. To the types 
characteristic of the norio stage belong the genera or sub-genora : Phormediteap 


V»»ry nearly allied to H. Beneekei of laoic age. 


^ Nearly alliod to A. exeeltior Mo^a. of eevatio age. 
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J*arathi^e$, S(einmemitet» J)»phnitea» Dioniieh J)reptmit 0 $, fi6eHte»» Anatihf 
tite$, ]?araiiieHtea» JaantMnite*, Farqjitvavitee, BaloHte^, BeMcitet, Bidpmitea, 
JBambanagitMt Stenamsie*, wbioh bare as yet never bo« a foand in beds of oarnio 
age. The genus IHdymitea especially, one of the laadnig fossils of the I'lopites- 
limestone of Byans at all localities from whioli oolleotions have been made by Smith 
and A. v. Rrafft. is restricted in Europe to the alaunic (middle norio) substage. 

The dbphalopod fauna of the Tropitos-limestone of Byans basi as the above 
analysis showst relations with both the camic and norio faunte of the Uallstatt* 
limestone. Thus the detailed examination of the rich materials entrusted to me for 
description fully corroborates the views expressed by A. v. KralTt in his official 
report. He was the first to draw attention to a rumaricable mixture of two different 
elements in the fauna of the Tropitos -limestone, one of them with carnic, the other 
with nmrio affinities. 

Such an assemblage of forms has never been mot with in any Triassic horizon 
of the Eastern Alps, where norio and oarnio fautne are invariably found con- 
centrated in entirely different deposits. It remains therefore to enquire how this 
strange fhot may be satisfactorily explained. 

The easiest explanation would ho to suggest that the two faume have been 
mixed accidentally in the collections from ditferont localities. Tliose paleontologists 
who are familiar with the stratigraphical features of the Hallstatt-limestone, will 
be ready to admit a mixing of two different horizons, wliioh. although litholo- 
gically identical, contain two dillercni faun® and are consequently of different ago. 
It would bo m accordance with this assumption, if wc could statu from tho data 
available for our exjimination, that e.ich of the two f iuuro of tla* Tropitos-limestono 
were concentrated at a different lociility and not mixed tliere with the other fauna. 

In the following list tho ammonites of this horizon have been enumerated with 
i&pect to the localities, w'hcre they were colleotod; * indicates species with 
camic affinitiodyt tliose with noric affinilios : — 

KalapmL 

* BucAiteB hilaris Mojs. 

^ ThishiteB Meleagri Mojs. 

t Parathisbites nodiger Dicn. 

Bittmaritea ap. ind. 

t Baphnitea ap, ind. aff. Ungeri Mojs. 

t Brepanitea ap. ind. ex aff. Moray %a Mojs 

t AnaiibeUtea Ilobaont Dicn. 

t Paratibetitea WKeeleri Dien. 

t Aeanthinitea Kogarti Dien. 

* Polycyclua Menaeli Opp, 

Clionitea gracilia Dien. 

t w ap, ind* aff, aberrana Mojs. 

* w ap* aff* Bolloane Mojs, 

* Traekyeeraa ap^ ind* 

* Protrachpeeraa Anaoni Dien. 
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8andUnfitei P^aAoni Diener. 

,, ind, affm Atehibaldi Mojs* 

Sirenites PampAa^ui Dittm* 

AgrioduB Dittm. 

,, Vredenburgi Dien. 

Anasirenites cf^ MenelauB Mojs. 

,, Oreeni Dien. 

Dutiehitea %p. ind. aff. cellico Moja. 

,, 9 p. ind. aff^ Younghuabandi Bien. 

,, Pcgnoldai Dien. 

,, ectoleiiif ormia Dien. 

Petolciiea nov. ap* imL ajf* Hocliatetieti Mojs. 
iMncani Dien. 

Haloritea ap. ind. uff^ procgon Mojs. 

Jovitea daeiformia Dion. 

,, apectabilia Dien. 

Oonionotitea Grmmellaroi Dien. 

Sihirilea {^Mctaaibiritea Philippii Dien. 
Anaiomitea cf. craaavpUcaiua Mojs. 

,, cj\ Theodori Mojs. 

„ Jbereafordi Dien. 

,, qfn P'iacAen Moja. 

„ sp, ind. aff. Fiacheri Mojs. 

,, qf. Mdgari Mojs. 

Butomocems KfaJJii Dien. 

„ Alojaiaovicai Dien. 

#j ?/• Sandlingcnae Hauer. 

Tropitea aubbullatua Hauer* 

„ cf. fuaohnllatm Mojs. 
cf. diacobnUatua Mojs. 
qf. Eatcltas Mojs. 

„ Manaaa Dien. 

j, Wodani Mojs, 

Paracelai Mojs. 

Jalandhara Dien. 
ap. aff. acutangalo Moja. 

,, Kalapanicm Mojs. 

Margaritea cf. auctua Dittm. 

,f SusAena Dien. 

„ vov. ap. ancto Dittm. 
f, cf. circuniapinatua Mojs. 

„ Georgii Mojs. 

• „ ap. ind. aff. Ocorgii Mojs. 

„ Demaena Dien. 

♦ Anotropitea margaritif ormia Dien. 

* ,, nihalenaia Dion. 

Ttopiecliiiea arietitoidea Dien. 

t Didgmitca tectm Mojs. 
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t X>idf mites sp* ind, off. Quensiedti Mc^ 
t yi sp* ind. aff. suhglobus Mojs, 
t Kitehini Dien. 

♦t Tlaeites polpdactjflus var. Oldhami MoJb. 

* Diseophpllites Mneri M oj«. 
t Areesies dicerus Mojs. 

t yy hieornis Hauer. 

* Proarcestes (f. Qaytani Klipst. 

* Parareestes nov. sp. aff. ZiitcU Mojs. 

t Btenarcestea nov. sp. ex aff. pol^sphincto Mojs. 
t yy sp. ind. nff» sulumhilicato Bronu. 

Cladiscites sp. ind. aff. moro^o Mojs. 

* Lohitessp. {off. Miiiist ^). 

* w ep. ef. ellipticns Hauer. 

KtttL 

^ Thishites nov, sp. ind. 

* Oomonotitcs sp. ind. 

+ ieiolciics l^uncani I)ien. 

♦t PlacUcB potydactylus var. O/r/Z/^fw/ Mojs. 

* Pararcesies cf. Sfuri Mojs. 

Areesies sp. ind. 


Tera Qddh. 

Helictiies Canningi nov« sp. 
t yy cf, snhgeniculaiuH Mojs. 

t yy sp, ind, aff, Beneclet Mojs. 

t Phorrnedites fasctafus Mojs. 
t yy sp. ind, aff. jnvavico Mojs. 

Biichites Bmersoni nov, sp. 

^ Thishites Meleagri Mojs. 

„ Bonaldshagi nov. sp. 

y, Camphelli nov, sp. 

t Parathishites if, scaphitiforwh Hauer, 
t yy cf. llgrtli Mojs. 

y, Jrtndhatni nov. sp. 

* Arpadites Tassilo Mojs. 

IHttmarites Itawlinsoni nov. sp, 
t yy sp. ind, aff, Inlli Gueinb. 

,, Trailli nov. sp. 

yy Trailliformis nov. sp. 

„ Teragadhensis nov, sp. 

Trachgpleuraspidites Oriffiihi Dien. 
t Bteinmannites cf, Imhboeki Mojs. 
t Bionites sp. ind, aff. Casar Mojs, 

Cyrtoplenrites IWshfieldi nov. s]). 
t Anafihefites Kelvini Mojs. 
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t ParatibetiteB AdoV^hi Mojs. 
t AcantAinites Bogarti Dien. 

Himavatitei JTaiioni noT. sp. 

Clionitei gracilu nor. sp. 
t M indm aff. Hugkeiii Mojn 

,, Stauntoni Dien. 

* ProtracAyeetai $p. ind^ 

SandlingiteM Tuekeri Dien. 

* OriboiUi Dittm. 

8irenit€9 tracAyceratoiden Dien. 

«/). itid* aff» KoAinyi Mojs* 
q/\ Argonauta Moja. 

«/>. ind. aff. Argonanta Moja* 
Argonautaformu nov. ap# 

IHanm Moja. 

Evm Moja* 

Alijtin nov. ap. 

DuUchiten Sollasii nov. sp. 

Palcoiie/i Dien. 

,1 sp. ind, aff, celtico Moja* 

,1 sp. ind, aff. atropus Dittm. 

YoungAusbandi Dien. 
Ectolcites Buncani nov, sp* 

sp. ind. aff. Hochstetteri Mojsj 
Iscnlites Ileimi Mojs* 

II sp. ind. aff. obolino Dittm. 

II Smithii nov. ap* 

Parajuvavites Jacquini Mojs. 

Tropites subbuUatus Hauer. 

Margarites of. circumspinatus Mojs. 

II Bevasena Dien. 

Bidy mites itcius Mojs. 

Pinacoceras Metternichii Hauei'i var. 
cf. rex Mojs. 

I, BcccAeri nov. sj). 

Placites polydactylus var. Qldhami Mojs, 

* Arcesies hicornis Hauer. 

* ,1 subbicornis Moja. 

* MegapAyllites jarhas Miinat* 


Nihal. 


t Helictites ef. geniculato Hauer, 
t Paratibetites sp. ind. aff. To^nqv,isti Moja. 
t Ectolcites Bnncani nov. sp* 
t OisticAites sp. ind. aff. Minos Mojs. 

^ Anaiomites speciosus Dion* 

^ Anatropites niAalensis Dien. 

Placites polydactylus var. OldAami Moja. 


i 
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LUinm. 

* Tkitiitei Meteagri Moja. 

* j, Jtonaldthagi Diea. 

JelHnehitet Barnard* Dien. 

„ Sttunderti Dten. 

„ Honey* l)ien. 

TraoAyfleuraejtiditee Gri^th* nov. sp. 

I, Mauon* nov. sp. 

t JDrefanitee Sekaekert* Dien. 
t ji Xattman* Dien. 

Cgrtojdeuritee Freehfield* Dien. 
t it ep- off, AgripptM Mojs. 
t Tibetitee iff, Sgall* lifoja. 
t Anatihetitee Kelvin* Mojs. 
t Baratibetitee iff, Bertrand* Mojs. 
t ,, Wheeler* Dien. 

Sandlingitee Pearaon* non, sp. 

„ Tuekeri nov, ap. 

Sirenitea ap, ind, off, Vredenhurgi Dien. 
t Diatiehitea nov, ap, ind, em aff. megaeantho Mojs. 
t i, iff, Harpaloa Dittm. 
t Kctoleitea Uollandi Dien. 
t M arietifomia nov. sp. 
t M Buneani Dien. 

* Tropitea ialapanieua Mojs. 

Paratropitea (?) lilinthieua nov. sp. 

t JHdgmitea teetua Mojs. 
t PinSeooeraa parma Mojs. 

"t Plaeitea polydaeiylwa var, Oldhami Mojs. 

* „ ap, ind, aff. perauoto Mojs. 
t Bambanagitea Kraffti nov. sp. 

* Carniiea qf.jloridua Wulf. 

Diaeophgllitea Ebneri Mojs. 

* Parareeatea ap, ind, aff. anblahiato Mojs. 
t Cladiaeitea iff. neortua Mojs. 

It is evident from these lists that the norio and carnic faunse do not occur 
at separate localities but are amalgamated in the Tropites>limcstone at every locality 
at which collections have been made. Thus we are led to the conclusion that two 
faunae, which in the Alpine Trias are known to characterise two horizons of 
different geobgical age, have in Bysns been found mixed together in one single bed 
of only three feet in thickness. 

It is a well-known fact that in the Alpine Trias there is no greater gap' in the 
development of faunse than between the noric and carnic stages. 

Between the carnic and noric stage ” — ^E. v. Mojsisovics states (Cephalopoden 
der HaUst&tter Ealke, Abhandl. E. E. Geol. Boiohsanst, Vl-k, p. 822) — *'a 
break in the sequence of faunse must be suggested. Not one single species 
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of ammonites passes from one litage into the other; even in the genera and 
Hub'gcnera common to both stages there are gaps in the evolution, not bridged over 
1)y transitional types.” 

The question arises, whether this strange assemblage of elements with norio 
and uamio affinities in the fauna of the Tropites'limestono of Byans might not 
constitute a transitional fauna bridging over the hiatus which exists between the 
norio and oamio stage in the Trias of the Eastern Alps. If this suggcl^tion could 
h(‘ proved to be correct, the Tropites beds of Byans might be considered as pas«age 
beds from the tuvalic (upper oamic) to the laoic (lower norio) substage. 

Tho supposition that tbo fauna of the Tropitos-limcstone of Byans might just fit 
into the break of succession, which in the Alpine Trias has been assumed between 
the faunm of the earnic and norio stages by E. v. Mojsisovics, is not oonlirmod 
by any facts. Tlie Tropites-limostonc is very poor in such faunistic elements as 
might he regarded as transitional forms connecting the two faunm. One single 
species of ammonite, PlacHes polydaciyhit, is common to both stages. Tho 
typical form is of lacic ago, whereas the variety Oldhami has been found in 
the Daonclla beds of Lnuka of julic age. As connecting links between the two 
faunjT We may cite the species of tho subgenus DittmaHtea {jtrpaditea rimosi) 
which are verj' nearly allied to H, Lilli Guemb. on tho one hand and to the 
camie J). Lorcem on tho other. Another connecting link is JBmhites Emerioni 
nov. sp., uniting charactem of the earnic sub-genus EuchHet and of tho norio sub- 
genus PhormcdUe». Bui this is a very small number compared with the laigo 
number (*f ammonites confined citlu'r to the earnic or norio stni»e of the Alpine 
Trijis and of which they arc characteristic. 

There is still a further consideration, which leads to the conclusion that the 
fauna of the Tropites-limestone is not the fauna of a pnssage-bed between the 
earnic and norio stages. Among the spoeies of ammonites identical or very nearly 
allied with those of t.lie earnic stage, two different sets can he distinguished, one 
with julie and the other with tuvalic affinities. In the norio elements of the 
fauna similar relations with both the laoic and alaunic suh-stagos are obvious. 
Tlioro is undoubtedly a iwepondoranoe of laoic aflinitics in them, but the relation- 
ship to the alaunio stage is nevertheless very rcmarknbh*. Among those elements, 
nhieh in tho Trias of the Eastern Alps aio, according to our present knowledge, 
con lined to th(5 alaunio sub-stage, th(* genera Eclolc\tp« and Lidymiles may be 
noticed, especially the latter, which is one of tho commonest leading fossils of the 
Tropites-limestone of Byans at all' localities at which collections were made by 
Smith and A. v. Krafft. 

A fauna with so strange a mixture of julic, tuvalic, lacie and alaunio types 
does not exhibit a truly transitional character. In tho fauna of a passage-bed 
l)etwecn the tnvnlic and laeio sub-stages we should expect an overwhelming 
jn cpondcranoe of exclusively tuvalic and laeio ty i)es and of transitional links conneot- 
ing them, espoeially of such s|)ecios as might he considered the direct ancestors of 
lacic forms. Nothing of this kind is seen in the fauna of tho Tropites-limestone. 
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Erom all this it appears that the Tropltos beds dl Byani cawMt'be considered as a 
passagO'bed from the oarnio to the uorio sti^e on palsoontological grounds and that 
the strange mixture of two faunee in this horison must b* explained otherwise. 

This strange mixture agrees in a remarkable manner with the association of 
EcUoway and Oxford ammonites in tlio Jurassic oolites of Balin (Qolicia). As 
has been proved by Neumayr (AbhandL K. K. Ged. Reiobsanst. Wien V, 1871) 
the oolite ^.Balin contains in a very thin bed 66 species of Jurassic ammonites 
of Eolloway and Oxford ago, extending from the zone of Oppelia a»pidoide» to the 
zone of QuemiedtoeeroB Latniberti. It would bo in contradiction with our know- 
ledge of the distribution of Jurassic ammonites to suggest that two faunee, which 
in all other ports of the world have been found confined to geologically different 
horizons, had lived together at the same period in the sea in which the oolites of 
Balin were deposited. As in analogous cases the want of sediment seems to be the 
cause of the mixture of the Eelloway and Oxford types at Balin. 

There is especially one fact in favour of a similar explanation of the association 
of earnic and noric faunm in the Tropitcs-limcstone of Byans. This is the strong 
affinity which the noric faima of this horizon shows to that of the Haloritcs* 
limestone of the Bambanag section. The following nine species are identical or 
probably identical with species from the Haloritcs beds : — 

Steinmannilcn cj\ Lubbochi MoJb. 

Tihetitea cf^ Rj/alli Moje. 

Jnaiibetiteit Ktlvini Mejs* 

Paratibeiite$ Adolphi Mojs. 
ij Bertrandi Mojs. 

j> (*/* Qeikiei Mojs. 

Halorites $p, aff.proc^ou Mojs 

Parajnvavit€9 Jacquini Mojs. 

Pinacoeeras parma Mojs. 

As elements pointing to a olose relation with the fauna of the Haloritcs*- 
limestone wo may cite also : — 

dionites np^ ind, aff. Ilugheni Mojs. 

9p, ind. aff. aberrann Mojs. 

Sandlingitei $p. ind, aff, Archibaldi Mojs. 

Bambanagitv9 Kraffli nov, sp. 

It is especially the genus Tihetites wliioh plays an important part in the fauna 
of the Tropites-limestone and is barely less numerotisly represented than the 
camic types of Tropites from which the horizon has taken its denomination. 

Taking all this into consideration it appears probable that the Tropites-limestone 
of Byans is not only a homotazial equivalent of the tuvalio sub-stage in Europe, 
but also an equivalent of the Haucrites beds and llalorites beds of lacio age ^ of the 

^ The absence of any equivalents of the Hauerltes bed^ wrmld not necessarily iovolvethe sugs^estlon of a 
fannistic hiatus, the independenoe of the Hauerites liods as a palieontologioal horizon not having been established with 
full certainty. The fauna of ihe llanoritei beds is oortainly of lacio age, but is too poor in species to decide whether 
it really does or does not oorrospond to an independent palooontological zone. 
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Him&layas of Jobar and Fainkbanda. Tbo intimate conneotion of the two aab*8tage» 
might be explained by the want of sediment during the turalio and laoio periods. 
With this suggestion the remarkable reduction in the thickness of Triassio segments 
from Spiti to Byans would be welt in accordance. The lacic stage whirii in Spiti 
amounts to approximately BOO feet, dwindles down in the sections of the Bambanag 
and Shalslial cliffs to such an insignificant thickness, tliat Griesbach and myself failed 
to disooTcr it, andtlic existence of a hiatus between the beds of Muscbe^lkalk and of 
carnic age was even suggested by E. v. Mojsisovics in consequence. ^ 

The case might be similar with regard to the association of carnic and noric 
faunae in the Tropitcs-limestone of Byans. Lot us suppose that during the tuvalic 
and lacic })eriod8 a bed of lithologically uniform cliaraoter, only t'lreo feet in thick* 
ness, bad been deposited, it would become impossible to distinguish the equivalents 
of the Alpine Tropites beds and of the Indian Ualoriks beds in the sections. 

It is only by new observations in the field, that the correctness of this 
suggestion can be proved. Smith and A. v. KraiTt have failed to discover any fossi* 
liferous horizon above the Tropites-limesionc. A. v. Krafft in bis official report 
{v’ide lutroiluotion) is inclined to look for equivalents of the Haloritos beds in bed 5 
of bis section near Kalapani (shales with undeterminable ammonites), but he himself 
confesses* his Inability to sny anything definite al out the jnobable correlation 
of the upper Triassic beds. If the Ualorites-limestone should, indeed, be discovered 
in the .Mirios of Triassic looks following above the gi'cy shales on the top of the 
Tropites-limestone (bed 8 Smith, bed 3 Krafft), then, but only then, my arguments 
in favour of a correlation of the Tropites-limestone of Byam with both the Tropites 
beds of the Eastern Alps and with the Halorites bods of the llim&layas would fall 
to the ground. 

1 have endeavoured to separate as strictly os possible the facts from their 
explanation. * 

Thu assemblage of two different faunae, one with oarnio the other .with norio 
afifinitios, in the Tiopitcs*limostone ot Byans is a fact which has been established 
with full certainty on palaeontological evidence, ^'his fact is incongruous with a 
homotaxis of the Tropites-limestone of Byans with the tuvalio Tropites-limestono 
of Europe, as had been supposed by E. v. Mojsisovics. 

Different explanations of this fact might be attempted. 

Transitional links between the two faunae being almost entirely absent, the 
Tropites-limestone of Byans cannot be considered as a true passage-bed from the 
camio to the noric stage. 

I am rather inclined to accept the following mode of explanation. 

Assuming a very small amount of sedimentation, daring the tuvalio and laoic 
periods in the sections of Byans, 1 should consider hto Tropites-limnstone as a homo* 
iaxial equivalent of tbo tuvalio and lacic substages. Thus this bed of fossiliferous 
limestone of three feet in thiokness would coiTcspond in age to the whole group com* 
posed of the topmost Daonella beds, the Uauerites and Halorites beds of the Bambanag 
section. Tho want of sediment would be the real cause of the fecundity of this thin 
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bed in ammonites with relations to two faunss, whicfi in the Triassic ITanstatt limestone 
of the Alps have as yet always boon found in distinct horissons of different 
geobgical ages. 

My ezpbnation has some probability of oorroctnedt, but it will remain, I 
regret to say, uncertain, until a detailed survey of the country has led to the dis* 
covery of :|^iliferou8 horizons in the upper Trias of Byans, which forbid a correbtion 
of any Trixie rook-group overlying the Tropites limestone with the Halorites beds 
of Fainkhanda and Jobdr. 





PLATE 1. 

Fig. la, b,c. Disiiobiiks Soixasii Dieaer. Tera O&dh, coll. Smith. 

„ 2a, ft. „ Faioombri Dianei „ „ „ „ 

„ 8a, b. „ NOV. RP. APP. MX 0 ioiNiHo Mojs. Lilmthi, coll. Smith. 

I. 4a, 0 . , S1> IND KVt. OKLIIOO Mojh Tora G£dh, ooU. Smith. 

> 8a, h, „ cr. HaupaIiOS v Dittinar. Lilmthi, ooll. Smith 

8a, h. „ hi*, ikd apf Atbopcb v. Dittmar Tera 0£dh, coll. Smith 

„ 7a, b, e. Maiioabitbs op. ontooMaPiNATvs Mojs. Tera Ofidh, coll. Smith. 







PLATE II. 

J'igr. \a, h. UisTiomirs 1 0VKGiiiif.BANi>] Dienor. Tora Odclh, noli Smith. 

« **» Kwfft. 

n „ HieyifoiiOHi Dinner Xalapani, coll. Smith. 

»* 4<», i „ FoTO^^jiTiiOBMiH Dienor Kalapani, coll Krafft. 

„ f>«, 6,e. EcToioiTrs Hoglamdi Diener Inlmthi, coll. Krafft. 

» <*«» „ ABiaTiFORHiii Dienor , „ „ 

» '*» •• Dtooani Diener var. Kalapani, coll. Smith. 

» » fp. iKD. APK. IIocRSTbrmiu, Mojs. Kalajwni, coll. Smith 






PLATE III 

Fig. la, 9. EotOLoma DtiifOAiri Dianar. Tera G<dli> ooll. Smith. 

,, ia, i. ,t $, (« Kalapani ,, „ 

,1 S* I, «» w Iiihnthi „ ,, 

„ 4a, i, MAimASiras or. avotos Dittpu Kalapaai, (mA). Smith. 

„ 4a, 6 . „ SvsaWA Dienm. „ „ 

„ 4a, b, e. „ Tfov. n. jtio. Jtx att. acoto Dittm. Kakpuii/ OoH. Smll^ 

„ 7a, b. „ C9, oiamnnMirATDS Moja. Kalapni, ooll. Smith. 

„ K«, b , „ Obobou Moja. Kalapani, ooU. Smith. 

„ 9 . , NOV. at inn. ATT . Oboeoii Moja. Kalapani, oolL Smith. 

„ lOa, b , c . „ Dnvasnna Diener. Kalapaoi, ooll. Smith. 

„ 11a, b, e. MBOAVBTLUTKa Jabbas Muenat. Torn G<dh, oolL Krafit. 

„ lia, b. TBortOBtffiiNs ABiamToioM Diener. Kalapani, ooll. Smith. 

„ ISa, b . ANATBOPixm MABOABinvOBXXS Dienm. „ 


M 







PLATE IV. 

Figk la, ft. TfiOPiTES OF. bisoobvll^tus Mojs. Kalapani^ coll. Smith. 
g , ta, ft. Manasa Dienor. Kalapa&L coll. Krafft. 

M ft- » OF. EflTBLLJB Mojs. Kalapani, coll. Smith. 

„ 4fa, ft. Jalandhaba Diener. „ „ „ 

„ 6a, ft. „ OF. Pabaoblsi Moje. ,, ,• .» 

p Ba, ft. „ SufiBULLATOS HaudT, mxier nueleue. Kalapani^ odil. Smith. 

i» 7a| ft. „ I, „ full-grown individual. Tera Oftdh« ooll. Kraift. 

„ 8^9 ft. Akatrofitbs NifiALKNflTS Oieuer. NihaL coll. Smith. 

ft* If ff »9 tf » »» 


ft 


»9 
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PLATE V. 

Fig. Id, b, e. Butomoobeas KsAmi Dimer. KE]El»mi ooll. Krafft. 

„ ia, b, e. Mmeisoviosi Dieum. KekpEni. coll. Smith. 

„ &a, 6. TBOriiss or. FtsoBuuaTua Mojs. „ „ „ 

„ iia, b, c. SrsiKiiAitNiTES OP. Lubbocki Mojs. Ter» Q£db> ooll. Krafft. 

„ bet, b, e, Disoopkyuitbb Bbnbbi Mojs Lilinthi, ooll KraBt. 

„ 6a, b. Taomis Wuoani Moja. Kalapani, ooU. Smith. 

„ la, b, P, i. PaoEHiiDiTiiffi BASouToa Mojs. Tera Qidb, ooll. Smith. 

„ Sdi b, e BocuiTta ExBBaoMi Diener „ „ „ „ 

„ 6a, b SAMULiKQiTBa sr. ind \rf. ABOHiBALSt Mojs Kalapant, ooll. Smith. 
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PLATE VI 


la, b, AvATtnKTiiKs Hubsoni Diener. Kalapani, coll. Krafft. 

b. Dittmabitbs bp. xnd. afp. Lilli Giiembel. Ter.i Q4dh^ coll. Smith. 

$ 1 , h. TnAOUYPLIPRASPlDlTES OrIPIITHI Dicncr. „ yy ,, „ 

b Sandlikoitbs Vbarbom Dienor. Lilinthi, coll. Smith. 

5a, b. Cliokites Guaoilib Biener. Kalapaui, coll. KrafTt. 

Ga, 4. Sandlikoxtkb Tvokliibi Dienor. Lilmthi> coll Smith. 

lay b, c, d, Sandlinoites cp. OniBistTB v. Bitimar. Tera GMh, coll Smith. 

8a, h, c. Durpanitks Sohocharti Biener. Lilmthi, coll. KraflFt. 

\)a, b, (. „ Kastmam Diener. „ ,, „ 

10a. h' HrmoTiTEb Canninoi Diener. Toi a Gddh, coll. Smith. 






PLATE VIL 

Fig.^ la, b, c, DiTTVABiw T&ailli Dieiier. Tera iHAh, coll. Smith* 

,, 2* j, TRAXLLivoBicis Diciier. Tcra Otfdh, ooIL Smith* 

ff S<i| b, 0. II II II II II II II 

,i 4ai b, II Eawlxnboni Diener. ^ ^ n 

II 5^1 A. II r Kov. 8p. XBB. Kalapanii coll* Krafft, i 

II tfoi AKpumTEB Tabsilo v,‘Mo|ii»oYioB* Tera G&dh| colL Smith. 

,, 7C| ^1 c. TftAOffypLvuAABPiDiTBB Mabbonx Dieocr. Lilipthii coil* Kraift* 

,i Ha, b. Clxovitbb STAtf^Tovi Dicocr. Tera Oidhi coll. Smith. 

II 9. I, BP. ikd. AfF, HvGHiABit V. MojBisOYicB. Tcm GAdhi coll. Smith. 

II lOtfi h, II 79oy. sp. im Bx avp. Doxxoamto Mojc. Kalapanii coll, Krafft. 

i. llOi 6. II BP. UVD. APF. 4 b»b%avb MojsiBovtoB. Kulapaiiif coll. Krafft. 

I, 12a, b, c. PoLxcYOLUB HsMBBLi Oppcl. Kalapanii cotJ. KtaSti 
„ Ida, b, Clxomitsb obaoiub Diener. Tm G^dhi coU. ViHffi* 
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PLATE VlII. 


J/i, A, r. 
„ Stf, d, c. 

,, 4^, /y. 

„ 5«, /y. 

,, 6'^ b 

>, 7. 

„ ha, b, 

»> !><», b 

„ 10^, 

,, IW/ /y, r 

, IJ. 

,, l<i^t b. 

,, I4a, b, 

„ 15/, b. c 
„ l(5a, /y, /*. 

, 17cr, /!>, r 


Akatibistite9 Kklvini MojKiHdvus. Toia GaJh, coll. Smith 
,, ,» Lilinthi, coll. Krafft. 

,, OK. Bektkandj M«)3Hthovuf9 Lilmthii coll. Krafft. 

Tibbtiibs ok. R\alli MoJmhovics. Lilinthi, coll. Kraift* 

PAiiATiBimTi s Whbei.kiii Dicnci Kiihipani, cull. KrafFt. 

„ ,, „ Tiilmthi^ coll. Kiafft. 

I, I, Sutural lino. Lilinthi, c'oll. Krafft* 

, AitoiiKifi Mojbisovuh Tcra Gadh, coll. Smith 

(''YinopLi troriKS FiiBsiirrpLni Dienov. Lilinthi. coll Krafft* 

j, . Tcra 0£dh, ooll. Smith. 

,, „ Lilinthi, coll. Krafft 

„ „ (Sulmal hue). Tcra Gadh, toll. Smith, 

sK, iNU L\ AKK AoaiPPiNiB MojB, Liliiithi, coll. Krafft. 

Uhl icTiTB» 8P. TND. AH'. Bknkckei Mojk Tcra O^dh, coH. Smith. 

„ CF, GKN 10 UI.A 1 O V HailCF. i, „ „ „ 

„ CK. smuLNicui ATo V. Mojaisovics. „ „ „ ,, 

J'liVKANiiKS sp. iND. h\ All. Mmisyah Mojs. Kalapaiii, coll. Kiafft. 






PLATE IX, 


\fJ, b. 

2a, b. 


%a, bt 0 . 
'la, 4* 
ba, h e, 
6 . 

lo, b. 

Ma, h, 
10 . 


Aoakthiniti*s Hociakti Diener. Tera 06dl)^ colU Smith. 

„ (Hihavatitks) Watsoni Dienor. Inner volutions of the specimen 
illustrated on PI. XI, fig. 1. Tera G4dh, ooll. Krafft. 

Aoanthinitvs Hogakti Diener* Kalapanit ooll. Krafft. 

SiRBNiTBs TEAOByqxAAToiDSS Diener Tera Oddh^ coll. Smith. 

„ EvA'I V. Mojsisovics. Tera O&db^ eoll. KraSt* 

„ A&biodus V. Dittmar. Kalapani, coll. KraSt. 

„ sp. INI). iVF. Ahookadtas Mojs. Tera Gfidh, coU. Krafft. 

„ OF. Abuonautjb Mojsisovics. Tera Qidh^ eoll. Smith. 

„ Yrxdbkboeqi Diener. Ralapani^ ooll Krafft. 

JoviTXS sPROTABiLis Diener. (Sntures). Kalapani, ooll. Smith. 
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PLATE X. 

Fig. la, i, SmnttM AUOKjlmiuoaxu Dimer. Wen 0<dli, odL Bmittu 

0 S. 0 B». im. An. KoHAim Mojo. .,000 

„ Se, 6, tk „ OF, Duvjl ▼. Mojrooviot. „ „ » „ 

0 4a, 3. „ ap no, AWi. VfiODWBOBOt Dien. Lihnthi, 00II. Kiifft. 

0 Ba, i 0 Alixu Pimer. Tm Oldk, ooll. Smith. 

0 6a, 3. «. PiBATMFma (7) uuKntiwa Pieoir. Lilini^i, ooll. Smith, 

0 7ff, 3, e. AKAmmrm OwfOit Dioner. KatH«ni, ooIL Smith. 

0 So, i. Samtm 01. PAKPoaovo v. Piltoar. Kolaiami, ooll. Smith. 

0 9tt, 3. 0 FAHmoOT T. PittauT. 0 00 

„ 10a, 3. Jatmammu or. H»nu.Tia IfojriioTioo. ,, » » 






PLATE XL 


Fig. la, AOAKTKTKtTiB (HiMAVATTtEs) Watsovi Diener. Body«ohainbot . Tera O^dh, ooll. 

Kmffi. 

„ 9,n, L Dionitss bp. im afp. Cjibar Hojs. Tera O&dh. col). Kraift. 

„ Za, h. PsoraAOETOERAB Akbokt Dioner. Kalapani, coll. Rraflt. 

„ isa, h „ Kov. SP. um. Tern Oddhj ooll. Smith. 

II hat h, II Anbont Diencr. Kalapanii coll. Krafft. 

II Ofli 6, c. JiLLTKExrrEB Barkabdi Didncr. Lilinthii ooll. Krafft. 

II 70| 5. II Saukdbrbi Diencr. „ n n 

,1 8^1 A, <?, d, „ Hoyeyi Dioner. • „ „ „ 

II 9^1 A| e, d. Dittuaritbb TiRAoXDUt^NSis Diener. Tera QAdb| ooll. Smith. 

,1 10/r, A. PtooRXBDiTES BP. IKD. APP. JovATico Mojs. Kalapani| coll. KraFt. 

II 11^1 A| Cl BtroHiTEB OF, BiLARiB Mojaiiovics. Kalapanii ooll. Krafft. 

II A| c. Thibbiteb Gamfbelu Diencr. Tera GAdh| ooll. Smith 

,1 18c, A| c. I, „ II I, II II II 

„ 1 4c, A| c. „ WiKDHAict Diener. „ ,i „ „ 

„ 16c, A, c. ,1 II II II II I, II 

II 16c, A| c. Parathtsbitbb OP. Hyrili Mojaisovics. Tera G^dhiCoD. Krnfft. 

II 17c, A| c. Thtbbiteb Meleaori Mojetsovios. „ n n „ 

„ 18c, A, c. „ „ „ Lilinthi, coll. KraflPt, 

„ 19c, A, c. „ Bonalpbhayi Diener. „ „ „ 

I, SOa, A. ,1 ,1 II Tera GAdli, coll. Smith. 

I, Sic, A, c. Parathisbttes NODiaKR Diener. Kalapani, coll. Kraift. 

„ SSc, A, r. „ OP. scAPfliTPoRMis V. Hauer, Tera GAdb, coll. Smith 


„ 28c, A, c. 
„ S4c, A, c. 
„ 25/, A, c. 
„ 26C|A. 

M 27 


ff if a » I) a 

Daphktteb SP. iND. Ai-F. Ukgeri Mojb. Kalnpani, coll. KiafFt. 

Iboulttib Smtthti Dioner. Tern Gldh, coll. Smith. 

Trachyplbvbabptdttes Gripitithx Diener. Lilinthi. coll. Kiaifft, 

Parathtsbiteb soafhttiforxis v« Hauer Sul urea of a specimen from the iioric 
Hnlhtatt limentonA of the Sommeraiikogel (Salzkammergut) 






PLATE XII. 


Vig, la, b. CuPiwiTM Of. moiiTas Mojritovut. UUafhi, ooll. Sjaftt. 


n 


ft 


» 

ft 

tf 




5. „ „ „ „ Satnial liiw. Teta 0<dh, ooll. Smith. 

8d, b, «. „ OF. nn>. aft. hobmo MojumviM, Xal^paiu, ooIL Smith. 

4a, b, c. Dibtkitm thtuo Mojaiaovlos. Tom Oidb, ooU. Kiaflt. ^ 

5a, b. „ „ „ Kalapmii ooll. Kraflt. 

6. „ OF. IKS. Aif. BDMMBCO Mojo. Sotnml line. Ealapaoi, ooll, Kiafft. 

7a, b, 0 . „ Of. IKS. an. Qontrasn Mojv Kala|Mmi, ooll. Ktaflt. 

Ha, b, e. LoBirni bp. iks. Of. KbUPnoKh t. Hauer. ,, „ „ 

9a, b. „ „ (an nsim Muenst?) n » n 

lOa, 5. PnoaBoimB OP. Oanam Kli|mteiQ. Body>ohamber. Eala|iBiii, eo11.lhnitii. 
lie, b, ct „ „ „ „ Inner nnolenB with fntueB. KolaiMoi, ooll. Smith. 

19a, 5. „ BP. IKS. an. Bonanuio Mojb. LOinthi, ooU. Enflt. 

ISo, b, SmanOBBTH bp. ns. an. rnTBPsixoio Mogf. Kdapani, ooll. Kmflt. 

14a, b, r. Akoibtu BionoB T. Mojoiaomao. Kalapami, coll. Kmfft. 

16a, b, e. DisTHirfB KrroBiKi Uiener. ‘ » u » 

16a, b. Avamtn bioobrib t. Haner. Tom 04db, ooll. Smith. 

17a, 6, e. „ ,, ,, » » » » 


„ 18a, b, PnoABOBBtas or. Stdu MojaiooTioB. Xnia, ool). Xrafft. 

„ 16a, 5. „ HOY. BP. IKS. an. Znmi Moja Kalapani. ooll. Kmflt 

„ 20. Lobheb bp. ms. or. biuptioos ▼. Haner. Sntnml line from a specimen, whose body 
chamber has been Boaled«off. Twice natnral alBe. Kalapani, coll. Kraflt. 
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PLATE XIII. 

Vitf. la, b. c, PiNAOoofiiiiLa|MirrTKRNiOUii v* Hauer var. a, two4hirdi natural size ; transverse 
Hection natural sizoi the second half of the last voltttion having been omitted ; 
c, sutuial line, nature] sire. Tera OMh, coll. Smith. 

%, PiNiOOCMiiS BKRcJiihHi Dioncr. Tera^Gddh, ooll. Smith. 

' * 
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PLATK XIV. 

Fijj. Itf, b, Cabkites of. Ftoinoos Wulf. Lilinthi, coll. Kraflt. 

,, 2^1 hi c* Bamiu^aoites Kuafeii Dienrr. Lilinthi, coll. Krafft. 

„ JJa, hi (?. PAttATiBKTnBe cp Geikuci M 4 ijgiB<)vivB. Lilinthi, coll. Krafft. 

„ 4a, h. PiNACOCEEAS OP. UFA Moj^iE^o^ica. Tera Gadli, coll. Krafit. 

„ 5a, h. IflCULiTKs ap. ind. app. obolimje v. Dittunir. Tera G&dh, coll* Kmfft. 

„ 0, PiACiths 8 P. IKU. PA. AFP. PPKAUCTO MoJh. SutiircH. Lilinthi, coll. Smith. 

„ 7flf, h, r. „ pouDAOTiiiCa rar. Oiduami Mojs. Tm Oiidh, coll. Kraitt. 

„ 8 a, 64 „ „ „ „ „ Tera (iadh, coll. Smith. 

„ iJ. „ „ „ „ „ SuturcB, Tom Oddh, coJl. Krafft. 

„ 10. ,, ,, ,, „ ft Siiturf'fe. ^ am Oddli, coll. Smith 

„ 11a, h, r. PiNACOCEKAS PAUMA V. Mojsiaovica. Lilinthi, coll Krafft. 






PLATE XV. 


1(7, 4, c, IscuiJTKS Hkimi V. Moj»iFovio8. Tcm Gfidh, coll. K raff t. 
ita, h. IlAtoBTi’Es ap. ind. apf. procyon Moja. Kalapani) coll. Smith. 

Jh/, 4, c. Gonionotitks Gkmmkllaeoi Dieiier. Full-ffpown individual with its body-chamber. 
Kalapauii colh Smith. 

4<tf, 4. GoNioxoTtTKs Gvmmbllakoi Diener. Inner nucleus of a full-grown individual. 
Kalapaui, «‘oll. Smith. 

5/7, L JoviTKs DAOivoEMis Diener. Typical form; full-grown individual. Kalapani, coll. 

Smith. 

iw . f . N 

7/1, 4 . WovriKM uacipormib Diener. Inner nuclei. Kalapani, coll. Smith. 

8«, 4. 3 

I, Tovitbs DACiFOUMis Diener. Sutures. Kalapani, coll. Smith. 






PLATE XVI. 


Fijr. la, L 
,, 20 , b, 

„ 3 fl, h. 

„ 4 <i, a. 

„ 50 , b, e 

„ 60, h. 

„ 70, ei. 

II 5, 

II »<i^i 

„ 10«, h. 

,} Jltf, hi 


JoviTEs 8PK0TAB1L18 Dipiipr. *Kfltii]<ani, coll. Smith. 

„ DACivoiiMis Diener. „ „ 4^ > 

pAMAJtVAViTKS Jict^tiiKi MojfiisovicH. IW O^dh, coll. Smitb. 
Aitatouitbs, cf. Thbobobi MojBisovicB. Kalapaui, coIL Smith. 

. „ CK. CHA88EFI1IOATUS MojfisovicB. n II 

„ SP. IKD. AFF FlSCOBftl Mojs. „ „ 

„ OF. BlDGARl Mojttwovici. „ „ 

„ B1BX8FORDI Biener. Kalapani, coll. Kmfft. 

„ SPEO108TJS Biener, Nihal, coll. Krafft. 

„ OF. Fi8onEai MojsUoviofi, Kalapfuii, coll Smith, 
f. SiBTRitiss (Metasibirttes ?) PuiLiPFii Bienor. Kidapani, ooll. Kraflt. 
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PLATE XVII. 

Fig. 1/7, hf f. Grypocsras rp. iud. iff. mesodico Hauer. Kalapani, ooll. Smith. 

„ U, h, c, J. PaocuDOKAUTiLVS Gbiesbaohifoeiiis Dicncr. Lilinthii coll. Kraflt. 

„ Za, b, OnTcocvBAS Cf. TETABiCuit Mojsifiovica. Tern Oiiilh, coll. Smith* 

„ 4tf, b, f. Atbactitks CP. KI.UPT 1 CPS Mojiisovics. a, ventral view of the phr^gmocone ; 

bf lateral view ; c, int(^rior of an air*chamber. Kalapani, coll. Smith. 

„ 0/7, />. Atkaotiti-^ ck. convehoens Hauer, a, ventral view ; b, transverse section. Kala* 

paui, coll. Smith. 

„ 0^, /. Loxonlma 8p. im>. Kalapani, coll. Kraft. 

f, 7. Avicula8P.ino.avf. ToFAMJi Bittocr. lioft valve* Kalapani, coll. Kraft 

*. h. „ „ p ,, caudata Stoppani. ,, y, ,* v 

„ 9. Halooia CP. VASciOEiiA Bittocr. Left valve. Kalapani, coll. Kraft. 

« W 99 99 99 »» »• ft » 9 

9 } 11/7, h, r, 4. Rhyxchonblla ANouLivBONft Bittucr. <7, dorsal view; ventral view ; e, lateral 
view ; d, front view. tLilinthi, coll, Kraft* 











